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Heavy Traffic Improves Roads of 
Atlantic Bituminous Macadam 












Bituminous pavements or roads are adaptable to all conditions 
of traffic. They offer a resilient surface that is not injurious 
to horses’ hoofs. They actually zmprove under the tread of 
heavy trucks, for the surface is only zromed out instead of crack- 


ing or wearing. 





Maintenance is an all-important point in road building. Atlan- 
tic Bituminous roads last longer because Atlantic materials are 
studied and developed products approved by many of America’s 
leading highway engineers. 





If your work is re-surfacing, 


ATLANTIC 


Surface-Treatment Asphalt 





will smooth out the ruts and prolong the life of the road. 


If your problem is road-building, there is an Atlantic Asphalt 
to meet your requirements. 


We invite inquiries from highway officials, engineers and con- 
tractors as to the methods and cost of construction of all types 
of asphalt roads. Our staff of trained highway experts is at 
| your command. | 








*‘The Atlantic Highway Digest,’’ issued 
monthly in the interests of good roads, 
will be mailed you free on request. Write 
for it today. 


THE ATLANTIC REFINING COMPANY 


PHILADELPHIA, PA. 


Manufacturers of Atlantic Asphalts 
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This Composite Vehicle 


Represents only seven types of traffic which 
travel over Trinidad every day. 


16,960 vehicles, by actual count, passed over 
the Trinidad Pavement on Fifth Avenue, New 
York, between 8:00 a. m. and 6:00 p. m. 


This pavement was laid in 1913, replacing a 
similar pavement which had lasted 17 years, 


and is in fine condition today. 


TIRUNUDAD asenain 


*““Seasoned for Centuries” 





is the standard paving material | ASPHALT IS ASPHALT? 





“Th ials of the d - 
all over the world, and has | tic asphait induetry include 
**Natural Asphalt imported from 
been for forty years. the West Indies and from Venezuela 


and refined in this country; and as- 
5 h . f phaltic compounds of various types 

— obtained in this country or imported 
Find out Ww y write or from Mexico as by-products and 
residuals of the refining of as- 
phaltic or of semi-asphaltic petro- 


. Why your Pavements leum.”* | 
Should be Asphalt.” oS Gee angen 











The Barber Asphalt Paving Company 
Philadelphia 
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ROBERTSON 


BUILDING PRODUCTS 
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Better Highways 


Heavier traffic makes better highways imperative. 


Ordinary 


concrete and brick road construction have been found wanting just 
as the county pike has failed under rapidly increasing traffic. Ad- 
vance methods of road protection are necessary today. 


This need, therefore, for better highways 
has in turn brought the need for those better 
building methods which involve the use of 
Robertson Highway Materials. An all as- 
phaltic paving joint and a scientific electric 
welded road fabric, a perfected curb bar 
are concrete results of the application of Rob- 
ertson Process to this great road building 
task. 


Robertson Process Paving Joint.—By 
the Robertson Process a new kind of asphalt 
has been developed with those qualities of 
elasticity, ductility and adhesiveness, which 
are absolutely necessary in an efficient pav- 
ing joint. 

Robertson Paving Joint is an ALL AS- 
PHALT JOINT every atom of which is ca- 
pablz of expanding or contracting with vari- 
abl2 weather conditions. 


Robertson Paving Joint is pre-moulded in 


various standard sizes. Samples will be glad- 
ly sent upon receipt of request, together with 
tables of sizes, etc. 

Robertson Road Fabric. — Robertson 
Road Fabric is especially made for the rein- 
forcement of roads, platforms, floors, etc. It 
is an electrically welded wire fabric every 
part of which exerts its full tension power in 
the concrete to prevent the cracking of the 
pavement. 


It is made in flat sheets or rolls to meet 
standard specifications. Send for prices and 
detailed information. 


Robertson Road Fabric is manufactured 
and stocked in Pittsburgh. 


“A Good Road Result” is the title for a 
book which covers this subject more fully. 
Send for a copy today. 


H. H. ROBERTSON COMPANY, Pittsburgh, U. S. A. 


Formerly Asbestos Protected Metal Co. (A. P. M.) 


Factories: Ambridge, Pa., Waltham, Mass., Akron, 
N. Y., Sarnia, Ont. 


Branch Offices: in all principal cities in the U. S. A. 


For Canada: H.H. Robertson Co., Limited, Sarnia, 
Toronto, Montreal, Vancouver 

Foreign Offices: in Havana, Cuba; London, E. C., 

England; Paris, France 
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HIGHWAY MATERIALS 
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Texaco Stands ine Gaff! 


Equally Good For 
CITY STREETS COUNTRY ROADS 
































Barton Road 
LORAIN COUNTY, OHIO 
Paved with Texaco in 1915 


Michigan Avenue 
CHICAGO 
Paved with Texaco in 1912 


TEXACO ASPHALT 


a The Texas Company GR) 


ASPHALT SALES DEPARTMENT 


17 Battery Place New York City 
New York Jacksonville Chicago Houston | 
Boston Tampa Cleveland Des Moines 
Philadelphia New Orleans Toledo Minneapolis 
Richmond Memphis Kansas City Wichita 
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There was once a man who bought a horse, or vagal i dics 
on the installment plan=ten payments. After the fift 
died—thus becon ver dead 

the other five ] 








D STREET and our members 


Guarantee of Paving Brick 


oar the National Paving Brick Manufacturers Associatio 
inst defects in material and manufacture. Each brick in 
s assurance of long and worthy service because each brick is 
nit, complete and finished Akg it ts laid, 





BN TAXPAYE RS VALUE 
=BRICK, ROADS 


i919 NPBM 





In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 














10 MUNICIPAL AND COUNTY ENGINEERING VoL. LVII—No. 2. 











Standard Road Making Products 
Are of the Highest Purity 


Qtseane Asphalts—Standard Paving and Mixing Asphalts, 
Standard Binders ‘‘B’’ and ‘‘C’’ for penetration work, and 
Standard Resurfacing Asphalts—are proven by expert analyses 


1. To contain 5% to 33% more bitumen (asphaltum) than the so- 
called natural asphalts, and to have practically no impurities. 





Furthermore, they are able to resist climatic changes toa greater 
extent than other asphalts on the market. 

They are not affected by water. 

They have a maximum tensile and cementing strength at both 


high and low temperatures. “ 


Standard Asphalts are not cut back (fluxed products). They are refined with 
extreme care, with the idea of producing the best asphalts obtainable. 


The greater percentage of bitumen in Standard Asphalts explains why, under 
average conditions, they cover more yardage per ton than other makes. 


Let us supply full information regarding the road-making material which 
interests you. 


STANDARD OIL COMPANY 


‘ (NEW JERSEY) 
Newark Baltimore 


Geo. W. Lamson, Western Representative, Ry. Exchange Bldg., Chicago, Ill. 
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Williams ““Twoinone”’ Crusher 
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The Williams ‘“Twoinone’’ Crusher is admir- 
ably suited to the needs of the Road Builder 
or Contractor who must crush his material to 
certain sizes. This Williams ‘“Twoinone’’ 
will crush old asphalt paving, vitrified brick 
paving blocks, granite blocks, limestone, nig- 
gerheads, gravel, sandstone, etc., to most any 
size necessary; crushing to any size between 
2%-inch and %-inch as desired. Capacities 
range from 1% to 40 tons per hour. This 
Williams ‘“Twoinone’’ Crusher is adjustable 
in more ways than one, easily inspected, or 
opened for renewal of parts. Its advantages 
are: Low horse power, high capacity, slow 
operating speed, low maintenance cost, ad- 
justability, and durability. 


Bulletin No. 0213 gives further details. 
Write for copy now. 
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THE WILLIAMS PATENT 
CRUSHER & PULVERIZER CO. 


GENERAL SALES DEPT., 
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37 W. VanBuren St. CHICAGO. 
\ LN 67 Second St. 
CC pe —-—->>s Se »): Plant: ST. LOUIS. SAN FRANCISCO. 
SAGQGKG,} MM A AAI AEE STA Auuue 
Merriman Plants 


pave the roads 
i to prosperity 
eee  \ i). and success. 


| The Improved Merriman 
One-Car Steam Melting Asphalt Plant 


has helped construction engineers to solve the problem of better street and road con- 
struction. Steam Melted Asphalt is absolutely safe; it lasts longer and gives better general 
results. It means safety for the contractor—no repairs to make. Low cost of operation 
and higher efficiency mean more money and $reater satisfaction. 


The car measures only 55 feet over all. It is easy to transport and easy to dismantle 
and set up. Has extra large hot-material bin, also large mixer. Two large melting 
| kettles—a day’s run in each. Each unit can be operated separately. 











Write today for full information. 


| The East Iron & Machine Co., Lima, Ohio, U.S. A. 


ae 
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BUCKEYE BEREA 


NATURAL SANDSTONE CURBING 


We are not only selling Natural Sandstone Curbing, but **Buckeye Berea’”’ Natural Sand- 
stone Curbing—the very best that Nature has made! That name is your guarantee of 
the highest quality and economy in curbing construction. 


Bear in mind that **Buckeye Berea’’ Natural Sandstone Curbing or Flagging does not 
chip, or crack, or crumble, or peel, or disintegrate under adverse weather conditions. 
It is a natural product, already seasoned for centuries. 


Because it is a nature-made product, **Buckeye Berea’’ Sandstone Curbing will outlast 
any pavement that can now be constructed. At the end of the useful life of the pave- 
ment, this curbing is ready for further years of service. 


Specify BUCKEYE BEREA! 


Get our free booklets and letters from scores of satisfied users. 


THEO 





HIO QUARRIES COMPANY 


CLEVELAND 


















TRUSCON ARMOR PLATE 


Perfectly protect expansion joints. The 

split end prongs assure positive anchor- 

age in the concrete, and plates are cor- 

rectly placed by our improved Install- 
\ ing Device. 


Allentown-Easton Road, Fennsylvania. 
W. D. Uhler, Chief Engineer, Pennsylvania State Highway Dept. 


TRUSCON ROAD MESH THE ROAD THAT WITHSTANDS 
unroling a coils nor cutting a HEAVY TRUCK TRAFFIC | 
ame ae - por forme _— Concrete roads meet present day requirements of a road to stand up 









under heavy motor traffic; economical to build; materials obtained 
locally; practically no labor expense for maintenance. 

Perfect concrete roads are obtained by the use of Truscon Highway 
Products for reinforcing the concrete and protection of the joints; also 
reinforcing the concrete curbs. 


Write for free Highway Catalog and estimates 





TRUSCON CURB BARS) =‘TRUSCON STEEL COMPANY (pit 





naman and reinforces concrete curbs. (FORMERLY TRUSSED CONCRETE STEEL CO) 
trong, rigid, convenient, easy to in- 
stall. Furnished straight or curved. YOUNGSTOWN, OHIO. 


WAREHOUSES AND REPRESENTATIVES IN PRINCIPAL CITIES 





EE 
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Like McKeesport, Pa., it should have one, where 
thousands, young and old, can enjoy a refreshing, 
invigorating swim. 


Many municipal pools have been made self-sup- 
porting. Now is the time to plan for one. Don’t 


Has Your City a Public Swimmi 


g Pool? 


let another year pass without bringing the advan- 
tages of the seashore to your people. 


Concrete is ideal for swimming pools— clean, sani- 
tary, watertight, permanent. Write for a free copy 
of “Concrete Swimming and Wading Pools.”” Address 


PORTLAND CEMENT ASSOCIATION 
111 West Washington Street, CHICAGO 


OFFICES AT 


HELENA 
LOS ANGELES 


DES MOINES 
INDIANAPOLIS 


ATLANTA DALLAS 
DENVER DETROIT 


KANSAS CITY 
MINNEAPOLIS 


ST. LOUIS 


SALT LAKE CITY 
NEW YORK 


WASHINGTON 


PARKERSBURG 
SEATTLE 


MILWAUKEE 
PITTSBURG 


Concrete for Permanence 


Road Levelers 
Road Drags 
Road Graders 
Maney Scraper. 











$8 SELF-OPERATING 
“UNCLE JIM ROAD LEVELER 
99 IMPROVED LIGHT DRAFT 
“JIM DANDY ROAD LEVELER 
Easiest operated road machine built. 20 to 30 feet width 


of road made at one time. Pulled by lightest or heaviest 
tractors. Write for circular and prices. 


THE BAKER MFG. CO. 


570 Stanford Auenue 
SPRINGFIELD, ILL. 





LITTLEFORD 


MAINTENANCE 
TAR AND ASPHALT HEATERS 


MAKE 
PERMANENT 
PATCHES 


Don’ t just fill the holes in the street and roadway with 
loose stone. A patch like that will not lastaday. Use 
a hot tar or bituminous binder. 
The Littleford Maintenance Heater No. 69 is just the 
thing for the repair gang. It is strong, durable and 
efficient. Very easy to handle. 
We have a size to suit your needs. 
Capacity, 65 to 165 gallons. 
Circulars and Prices on request. 


LITTLEFORD BROS. 


460 E. PEARL ST. CINCINNATI, OHIO. 
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Aerial Tramways. 
American Steel & Wire Company 


Armor Pilates. 
Truscon Steel Co. 


halt. 
Atlantic Refining Co. 
Barber Asphalt Co. 
Bitoslag Paving Co. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
Standard Oil Co. (New Jersey) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
The Barrett Co. 
Bitoslag Paving Co. 
H. H. Robertson Co. 
Standard Oil Co, (Indiana) 
The Texas Co. 
Warren Bros. Co. 


Asphalt Floors. 
The Barrett Co. 
The Texas Co. 
Warren Bros. Co. 


Asphalt Machinery. 
‘Seimer & Son Co., The F. D. 
East Iron & Machine Co., The 


Asphalt Plants. 
F. C. Austin Co., Inc. 
Barber Asphalt Paving Co. 
Cummer & Son Co., F. D. 
East Iron & Machine Co., The 
H. H. Robertson Co. 
Warren Bros. Co. 


Asphalt Railroad Plants. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt | a e 
Alger Supply Co. 
Barber Asphalt Paving Co. 
Warren Bros. Co. 


Asphalt Tool Wagons. 
Alger Supply Co. 


Auto Fire Apparatus. 
Federal Motor Truck Co. 
Garford Co., The 
Gramm-Bernstein Motor Truck 

Co. 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
Service Motor Truck Co. 
J. C. Wilson Co. 


Back Fillers. 
F. C. Austin Co., Inc. 
Pawling and Harnischfeger. 


Bar Benders. 
Koehring Machine Co. 


Bar Cutters. 
Koehring Machine Co. 


Bars, Reinforcing. 
Truscon Steel Co. 


Binders, Road. 
Barrett Co., The 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Bitulithic Pavements. 
Warren Bros. Co. 


Blasting Powder. 
E. 1. DuPont DeNemours & Co. 


Braces, Extension. 
Kalamazoo Fdy. & Machine Co, 


Brick Rattlers. 
Olsen & Co., Tinius, 


Brick-Testing Machinery. 

Tinius Olsen Testing Mach. Co, 
Bridges. 
Beach Mfg. Co. 

Lewis-Hall Iron Works, 
Buckets, Dredging, Excavating 


and Sewer. 
Pawling and Harnischfeger. 


Buckets, Dumping. 
Pawling and Harnischfeger. 


Building Stone. 
Ohio Quarries Co. 


Cableway Accessories. 
Sauerman Bros, 


Cableway Excavators. 
Sauerman Bros, 


Calculators. 
Kolesch & Co. 


Car Unloaders. 
F. C. Austin Co., Inc. 
Heltzel Steel Form & Iron Co. 


Carts, Street Cleaners. 
Holzbog & Bro., Geo. H. 


Castings. 
American Cast Iron Pipe. Co. 
Elwood Foundry. 


Cast Iron Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 


Dee Co., Wm. E, 
Madison Foundry Co. 


Cement, Portland. 
Portland Cement Association. 


Cement Testing. 
Kirschbaum, Lester. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach, Co. 


Chimneys, Concrete. 
Truscon Steel Co. 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chlorine, Liquid. 
Wallace & Tiernan Co., Inc. 


Chutes, Concrete. 
Heltzel Steel Form & Iron Co. 


Concrete Mixers. 
F. C. Austin Co., Inc. 
Koehring Machine Co. 


Concrete, Reinforcement. 
American Steel & Wire Company 
H. H. Robertson Co, 

Truscon Steel Co. 


Concrete Sewer Pipe. 
De Smet Quartz Tile Co. 


Concrete, Tanks. 
Mensch, L. J. 


Concrete Tile. 
De Smet Quartz Tile Co. 


Conduits. 
Cannelton Sewer Pipe Co. 
Truscon Steel Co. 


Conduit Rods, 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers. 
Alvord, John W. 
Artingstall, Wm. 
Brossmann, Chas. 

City Wastes Disposal Co. 
Dow & Smith 

Garland, C. M. 

Samuel A. Greeley 
Howard, J. W. 

Jones, Sam L, 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander 
Sherman, The W. J. Co. 
Shields, W. 8. 

Stillman & Van Siclen 
Van Trump, Isaac. 


Contractors. 

City Wastes Disposal Co, 
Sullivan, Long & Hagerty 
Warren Bros. Co. 

Contractors’ Tools and Machinery. 
Alger Supply Co. 
Austin-Western Co., Ltd., The 
Holzbog & Bro., Geo. H. 
Littleford Bros. 

Contractors’ Wagons. 
Austin-Western Co, Ltd., The 
Holzbog & Bro., Gko. H, 

Conveying Machinery. 

Pawling & Harnischfeger. 

Portable Machinery Co., Inc. 
Cranes and Hoists. 

F. C. Austin Co., Inc. 

Heltzel Steel Form & Iron Co. 

Pawling and Harnischfeger. 


Creosote. 
The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block. 
(Factory Floors, Bridge Floors) 
Republic Creosoting Co. 


Crushers, Rock and Ore. 
Austin-Western Road Machin- 
ery Co., The 
Beach Mfg. Co. 


Crushed Stone. 
Cleveland Stone Co., The 
Ohio Quarries Co. 


Culvert Molds. 
Austin-Western Co., Ltd., The 
Storms Mfg. Co. 


Culvert Pipe, Cast Iron. 
American Cast Iron Pipe Co. 
Beach Mfg. Co. 
Cast Iron Pipe Publicity Bureau 


Culvert Pipe, Vitrified. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., Wm. E 
Vitrified Pipe Mfrs. Assn. 


Culverts. 
Beach Mfg. Co. 
De Smet Quartz Tile Co. 
Truscon Steel Co. 


Curb and Gutter Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Curbing, Sandstone. 
Cleveland Stone Co., The 
Ohio Quarries Co. 


Direct Oxidation Process. 
Direct Oxidation Process Corp. 


Drag-Line Excavators. 
F. C. Austin Co., Inc. 
Pawling and Harnischfeger. 


Drag Scrapers. 
Austin-Western Road Machin- 
ery Co. 


Drain Tile. 
Dee Clay Mfg. Co., W. E. 


Dryers. 
Cummer & Son Co., The F. D. 


Dump Cars. 
Austin-Western Road Machin- 
ery Co., The 


Dump Carts. 
Holzbog & Bro., Geo. H. 


Dump Wagons. 
Austin-Western Road Machin- 
ery Co., The 
Beach Mfg. Co. 
Holzbog & Bro., Geo. H. 


Dust Laying Compound. 
The Barrett Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Dynamite. 
E. I. DuPont DeNemours & Co. 


Edge Protector. 
Truscon Steel Co. 


Electrical Wires & Cables. 
American Steel & Wire Company 


Elevating Graders. 
Austin-Western Road Machin- 
ery Co. 


Engines. 
Wisconsin Motor Mfg. Co. 


Engineering Instruments, 
Kolesch & Co, 
Lufkin Rule Co., The 


Excavating Machinery. 
F. C. Austin Co., Inc, 
Koehring Machine Co. 
Pawling and Harnischfeger. 
Sauerman Bros. 





Expansion Joint Compound. 


The Barrett Co. 
H. H. Robertson Co. 
Truscon Steel Co. 


Explosives. 
E. I. DuPont DeNemours & Co. 


Fillers (Paving Joint). 


The Barrett Co. 
H. H. Robertson Co. 
The Texas Co 


Fire Brick. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Flue Liners. 


Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
McNutt, Lewis 


Forms, Sidewalks, Curb & Gutter. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms, Road. 


Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 
vee (Wall Bidg., Construction, 


Heltzel Steel Form & Iron Co. 


Gas Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 


Graders. 
Austin-Western Road Machin- 
ery Co., The 


Graders, Elevating. 
Koehring Machine Co. 





Graders, Turbine. 
Koehring Machine Co. 


Gravel Screener and Loader, 


The Jordan & Steele Mfg. Co., 
Inc. 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Wagons (Oil and Tar). 
Littleford Bros, 


Hoists (Concrete, Gasoline and 
Hand). 
Pawling and Harnischfeger 
Hoists, Electric. 
Pawling and Harnischfeger. 


Hoists, Steam. 
Lewis-Hall Iron Works. 


Hot Mixers, 


F. C. Austin Co., Inc. 
Koehring Machine Co. 


Inlets (Sewer). 
Dee Co., Wm. E. 
Madison Foundry Co. 
Insulating Material. 
The Barrett Co. 
H. H. Robertson Co. 


Joint Fillers (Paving). 
The Barrett Co. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 


Manhole Covers. 


Madison Foundry Co. 
Dee Co., Wm. E. 


Meter Boxes. 
Ford Meter Box Co., The 
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Concrete Roads 
must be 
reinforced 


It is demonstrated beyond doubt that to 
make concrete roads proof against heavy 
motor traffic, weather and time a fabric of 
steel must be incorporated in the concrete. 


Several great States have so ruled. 


American Steel and Wire 


Company’s 


Concrete 
Reinforcement 


Fulfills every engineering requirement. 


Send for our book on road building 


CHICAGO 
NEW YORK 
CLEVELAND 
PITTSBURGH 
DENVER 


AN improved asphaltic 

concrete pavement 
composed of finely ground 
slag and especially pre- 
pared asphalt. 


Bitoslag has demonstrated 
in practice that is is de- 
signed to meet all the de- 
mands of modern traffic. 


Write for descriptive matter. 


Bitoslag Paving Co. 


90 West St., New York, N. Y. 
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Speed Up Gravel Ficdaction 


Maximum development of the country’s resources of 
natural road building material is essential to the rapid 
completion of the vast mileage of good roads for which 
hundreds of millions of dollars have been appropriated by 
the government and the various states. 

The production of gravel to meet the huge demands of 
the road builders is, first of all, an excavating problem. 


SAUERMAN 
DRAGLINE 
CABLEWAY 
EXCAVATORS 


are machines of superior’ 
merit for excavating sand 
and gravel. 

No other type of machine 
possesses the ability to 
cover an area of 500 ft. ra- 


dius and dig, convey, ele- Sauerman Excavator in Commercial 
Sand and Gravel Plant 


vate and dump material in 
one continuous operation 
without help of interme- 
diate machinery. 


No other type of excava- 
tor can excavate gravel 
from a stream or pool and 
convey to bins, hopper or 
cars. Sauerman Dragline 
Cableway Excavators are 
as efficient in digging un- 
der water as in a dry pit. 


Sauerman outfits are eco- 
nomical to operate. One 
man at the levers of a two- 
drum hoist controls all the 
operations of digging, con- 
veying, elevating and dump- 
ing. After dumping, the 
bucket returns to the dig- 
ging point by gravity. 


The experience of our en- 
gineers in installing our 
cableway excavators’ for 
hundreds of sand and gravel 
producers and contractors 
is at your service if you 
have a gravel deposit to 
develop or any similar ex- 
cavating problem. Write us 
today. 


Sauerman Bros. 
1142 Monadnock Block 
Chicago 
Mnfrs. of Cableway Excavators 


Power Scrapers and Cableway 
Accessories 








Road Contractor’s Plant Using 
One of Our Machines 














Bucket Can Be Dumped at Any 
Desired Point on Cableway 


DiacRAM SnHowine Typican 
CABLEWAY INSTALLATION 
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Mixers, Asphalt. 
F. C. Austin Co., Inc. 
Cummer & Sons Co., The F. D. 
Koehring Machine Co. 


Mixers, Concrete. 


F. C. Austin Co., Inc. 
Koehring Machine Co. 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Co. 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
Federal Motor Truck Co, 
Garford Motor Truck Co, 
The Gramm-Bernstein Motor 

Truck Co. 

Kissel! Motor Car Co. 
Lewis-Hail Iron Works. 
Pierce-4 1row Motor Car Co. 
Service Motor Truck Co. 
J. C. Wilson Co. 


Metor Trucks. 
Acme Motor Truck Co. 
Autocar Co, 
Federal Motor Truck Co. 
Duplex Truck Co. 
The Gramm-Bernstein Motor 

Truck Co, 

Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G,. A. Schacht Motor Truck Co. 
Service Motor Truck Co, 
J. C. Wilson Co, 


Motor Truck Flushers, Sprinklers 
and Oilers. 
Acme Motor Truck Co. 
Autocar Co. 
F. C. Austin Co., Inc, 
Federa! Motor Truck Co. 
Garford Motor Truck Co., The 
The Gramm-Bernstein Motor 

Truck Co. 

Kissel! Motor Car Co. 
Lewis-Hall Iron Works. 
Pierce-Arrow Motor Car Co. 
G. A. Schacht Motor Truck Co. 
Service Motor Truck Co. 
J. C. Wilson Co, 


Municipal Castings. 
Dee Co., Wm. E., 
Ellwood Foundry 
Madison Foundry 


Paints (Asphalt). 
Barrett Co., The 
H. H. Robertson Co. 
Truscon Stee! Co. 


Paving Blocks (Creosoted). 


The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Meda! Paving Brick Co. 
Murphysboro Paving Brick Co. 
National Paving Brick Mfrs. 
Assn. 
Springfield Paving Brick Co. 


Paving Contractors, 
Warren Bros. Co. 


Paving Joint Compound, 
The Barrett Co. 
H. H. Robertson Co. 
Truscon Steel Co. 


Paving Joint Filler, 
The Barrett Co. 
H. H. Robertson Co. 


Paving Machines. 
F. C. Austin Co., Inc, 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 
Warren Bros, Co, 


Paving Plants (Asphalt). 
F. C. Austin Co., Inc, 
Cummer & Son Co., The F. D. 
East Iron & Machine Co. 
Koehring Machine Co. 
Warren Bros. Co. 


Pipe Dip and Coatings. 
The Barrett Co, 
Pioneer Asphalt Co, 
H. H. Robertson Co, 
The ‘Texas Co. 


Pipe Manufacturers. 
American Cast Iron Pipe Co. 


Pitch Filler. 


Tb- Barrett Co. 
Warren Bros, Co. 


Paws (Rooter and Wing). 


« ustin-Western Road Mach. Co. 


cable Paving Plants. 
*, ¢. Austin Co.. Inc, 
‘urumer & Son Co.. The F. D. 
Eas: Iron & Mactine Co., The 
Koerring Macnire 3, 
Warren Bros. Cg. 
Portable Stone ins, 
Austin-Weste.n Road Machin- 
ery Co. 


Powder. 


DuPont, DeNemours & Co., E. IL. 


lumps (Contractors). 
Holzbog & Bro., Geo. H. 


Reinforcing For Pavements, 
American Steel and Wire Co. 
H. H. Robertson Co. 

Truscon Steel Co. 


Road Building Material. 
Rarber Asphalt Paving Co. 
H. H. Robertson Co. 

The Texas ¢ o. 


Road Binder, 
The Barrett Co. 
Standard Oi! Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


Road Forms, 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Road Graders, 
Austin-Western Road Machin- 
ery Co., The 
Baker Mfg. Co. 


Road Machinery. 
F. C. Austin Co., Inc. 
Austin-Western Road Machin- 

ery Co., The 

Baker Mfg. Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Koehring Machine Co. 
Mayer, F. 
Warren Bros. Co. 


Road Planer. 
Austin-Western Road Machin- 
ery Co, 


Road Oils and Preservatives. 
The Barrett Co. 
DuPont Chemical Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 


Road Rollers. 
Austin- ng oy Road Machin- 
ery Co.. 
Barber Kenhalt Paving Co. 


Rock Crushers, 
Austin-Western Road Machin- 
ery Co., The 
Williams Patent Crusher & 
Pulverizer Co. 


Rock and Sand Heaters. 
East Iron & Machine Co.. The 


Roof Coating. 
DuPont Chemical Co, 


Roofing Material. 
Barber Asphalt Paving Co. 
The Barrett Co. 
DuPont Chemical Co. 
H. H. Robertson Co. 
The Texas Co. 
Warren Bros. 


Sand Dryers. 
Cummer & Son Co., 


Sandstone. 
Cleveland Stone Co. 
Ohio Quarries Co. 


Sanitary Carts. 
Holzbog & Bro., 


Scarifiers, 
Austin-Western Road Machin- 
ery Co., The 


The F. D. 


Geo, H. 


Scrapers, Drag Line. 
Pawling,and Harnischfeger. 
Sauerman Bros. 


Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machin- 
ery Co. 


Serapers, Power. 
Sauerman Bros. 


Sewage Pumps. 
Holzbog & Bro., Geo. H. 


Sewage Treatment. 


Direct Oxidation Process Corp. 


Electrolytic Sanitation Co. 
Walluce & Tiernan Co., Inc. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 


Sewer Castings. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Sewer Come Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Co. 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., E. 
McNutt, Lewis 
Vitrified Pipe Mfrs. Assn. 


Sewer Rods. 
Stewart, W. H. 


Sidewalks (Stone). 
Cleveland Stone Co. 
Ohio Quarries Co. 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinery. 
Austin Co., Inc., F. C 


Sprinklers. 
F. C. Austin Co., Inc. 
Austin-Western Road Machin- 
ery Co., The 


Steel Joists. > and Sash. 
Truscon Steel Co. 


Steel Tapes. 
Kolesch & Co. 
Lufkin Rule Co., The 


Stone Crushers. 
Austin-Western Road Machin- 
ery Co. 
Williams Patent Crusher & 
Pulverizer Co. 


Stone Curbing. 
Cleveland Stone Co. 
Ohio Quarries Co. 


Stone Elevators. 
Austin-Western Road Machin- 
ery Co. 


Stone Flagging. 
Cleveland Stone Co. 
Ohio Quarries Co. 


Stone Spreaders. 
Austin-Western Road Machin- 
ery Co. 
Burch Plow Works Co. 


Stone Screens. 
Austin-Western Road Machin- 
ery 


Street Cleaners’ Carts. 
Holzbog & Bro.. Geo. H. 


Street Cleaning Machinery (Horse 


Drawn). 
Austin-Western Road Machin- 
ery Co., The 


Street Crossings. 
Cleveland Stone Co. 
Ohio Quarries Co. 
Street Flushers (Horse Drawn). 
Austin-Western Road Machin- 
ery Co. 


Street Paving Material. 
Barber Asphalt Paving Co. 
The Texas Co. 


Street Sprinklers (Horse Drawn). 


Austin-Western Co., Ltd., The 


Structural Steel. 
Lewis-Hall Iron Works. 


Surveyors’ Instruments, 
Kolesch & Co. 
Lufkin Rule Co., The 





Sweepers. 

F. C. Austin Co., Inc, 

Austin-Wesiern Road Machin- 
ery Co.. The 

Elgin Sales Corp. 


Tamping Machines. 
Pawling and Harnischfeger. 


Tanks, Water Supply. 
Mensch, L. J. 


Tar and Pitch. 
The Barrett Co. 
DuPont Chemical Co. 


Tar Heaters. 
Alger Supply Co. 
Littleford Bros. 





Tarvia. 
The Barrett Co. 


Testing Chemists. 
Dow & Smith 
Howard, J. W. 
Kirschbraun, Lester 
Van Trump, Isaac. 


Traction Engines. 
Austin-Western Road Machin- 
ery Co., The 





Traction Engines (Oil or Kero- 





sene). 

Austin-Western Road Mach. Co. 
Tractors. 

F. C. Austin Co., Inc. 
Trailers. 


Warner Mfg. Co. 


Trench Braces. 
Kalamazoo Fdy. & Mach. Co. 
Trench Machinery. 
F. C. Austin Co., Inc. 
Buckeye Traction Ditcher Co. 
Holzbog & Bro., Geo. H. 
Kalamazoo Fdy. & Machine Co. 
Pawling and Harnischfeger 


Valves. 
Coldwell-Wilcox Co. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite. 
Warren Bros. Co, 


Water Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 


Waterproofing. 
Barber Asphalt Paving Co. 
Rarrett Co., The 
H. H. Robertson Co. 
The Texas (o. 
Truscon Steel Co. 


Water Purification. 
Direct Oxidation Process Corp. 
Electric Ozone Sterilizer Co. of 
America. 
Electrolytic Sanitation Co. 
Pennsylvania Salt Mfg. Co. 
Wallace & Tiernan Co., Inc. 


Water Works Supplies and Equip- 
ment. 
American Cast Iron Pipe Co. 
Alger Supply Co. 
Cast Iron Pipe Publicity Bureau 
Coldwell-Wilcox Co. 
Pennsylvania Salt Mfg. Co. 


Wheeled Scrapers. 
Austin-Western Road Machin- 
ery Co. 
Wire Rope. 
American Steel & Wire Company 


Windows (Steel). 
Truscon Steel Co, 


Wire-Cut Lug Brick. 
Medal Paving Brick Co. 
Murphysboro Paving Brick Co. 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 
Barrett Co., The 
Republic Creosoting Co. 


Wood Preservatives. 
Barrett Co., The 
DuPont Chemical Co, 
Republic Creosoting Co. 
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Motor Trucks as Operated in Municipal and County Service 
and in Highway Transportation 


Dependability and 
Constant Operation se 


me we ee 


In the rush of important municipal re- 
pairs, dependability of the transporta- 
tion unit employed is essential. 





Autocar short wheelbase assures speed and ease 
of maneuver in even the most congested districts. 
The inherent qualities to withstand the severe road 
and weather conditions anywhere, any time, pro- 
vide an ideal unit for municipalities. 


The Electrical Bureau of the Department of Public — 
Safety, Philadelphia, experiences the satisfaction 
of constant operation. 


CHASSIS (14 TO 2 TONS) THE AUTOCAR COMPANY 


2300—97 inch wheelba 
cau cake chasis. Ardmore, Pa. Established 189% 
Factory branches and dealers in all principal cities 


Autocar 


Printed as insert to Municipal and County Engineering, Chicago, August, 1919. 
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MOTOR TRUCK OPERATION AND ACCOUNTING XLVIII 














What Truck Users Think of Their Trucks 


In compiling data for this section of MUNICIPAL AND COUNTY 
ENGINEERING, the editor is always pleased to note the great 
satisfaction felt by truck owners in the possession and use 
of their trucks. It is especially interesting to note that owners 
almost invariably feel that the truck they use is the best 
truck on the market. This is a wholesome condition and indi- 
cates that all good trucks are giving satisfaction in the munici- 
pal and county fields. One who has not had occasion to read 
many letters from truck users would be surprised to note the 
satisfaction with which these enthusiastic letters report that 
this or that truck, loaded, is such a wonderful puller that it 
not only pulls itself out of the mud, but at the same time pulls 
out one or more unloaded trucks of other makes. The vet- 
eran reader of such letters regards such enthusiasm as per- 
fectly normal and proper and is pleased to regard it as an in- 
dication that users are happy and all is right in the truck 
world. Here are a few quotations from some letters from 
users in this field, recently received by the editor: 

O. W. Spidel, City Forester, Milwaukee, Wis., writes: “The 
Diamond T truck in use in our department has proved very 
satisfactory. It has been in constant use since March, and 
so far has had no breakdown or any other trouble. We can 
recommend it for rough work, as our truck was used in the 
early part of the season on unpaved roads, in the outskirts 
of the city, and shows no signs of wear.” 

C. L. Gillatly, general superintendent, The T. J. Pardy Con- 
struction Co., Bridgeport, Conn., writes: “We have two other 
makes of truck which we are using along with one 3% ton 
Atterbury truck. We have found from two years’ experience 
that the Atterbury truck is capable of out-pulling any other 
truck which we have or any other truck which we have seen 
perform. In our business our trucks get in pretty tight places 
at times. We have never yet had an experience where the 
Atterbury truck could not pull itself out, in fact, it has pulled 
out other well known, standard trucks from a hole, when it 
was loaded and when the other trucks could not get out empty. 
The truck has given us very good service.” 

W. D. Riggs, manager of the Good Roads Machinery Co., 
Inc., Union Arcade Bldg., Pittsburgh, Pa., writes: “I am very 
glad indeed to write you regarding the Hall truck which we 
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have been selling for the past four years. After looking over 
the many trucks, which we were offered, and after careful in- 
vestigation of them we decided that the Hall truck was supe- 
rior in many respects to any other truck on the market, es- 
pecially for county and municipal road construction, not only 
in price of purchase, but in the low cost of maintenance. We 
are glad to advise that the Hall truck has lived up to all our 
expectations. We have sold five trucks to Kanawha county 
and two to Rowan county, West Virginia. In Pennsylvania we 
have sold two trucks to North Union township, two to Dunbar 
township, and two trucks to Logan township, Blair county. 
These have all been repeat orders and we have never had any 
complaint about any trucks we have sold. We believe, after 
our long experience with them, that the Hall truck is the best 
truck built for county or municipal highway work.” 


William M. Myers, director of the Department of Public 
Service, Richmond, Va., writes: ‘We have in our fire depart- 
ment six Mack trucks, of 2-ton capacity, with combination 
chemical engine and hose wagon equipment mounted on them. 
These machines have been in active and continuous service 
since 1915, and have rendered most satisfactory service, giv- 
ing the minimum trouble, as motor apparatus troubles are con- 
sidered, and I think it a high class machine and well suited 
for the rough service it is required to render in the fire serv- 
ice. We have had less trouble with the Mack than with any 
other motor apparatus we have.” 


Harry M. Bell, city engineer, Logansport, Indiana, writes: 
“Last year, in the early part of the summer, the city of Logans- 
port purchased a 214-ton truck of the Indiana Motor Truck Co. 
After using it for one year, almost day and night, winter and 
summer, we thought well enough of its performance that this 
summer we purchased another truck of the same make. Both 
trucks have given the city excellent satisfaction, with practi- 
cally no expense for upkeep except tires and the general run 
of repairs incidental to using any truck.” 

Dan B. Butler, superintendent of street cleaning and main- 
tenance, Omaha, Neb., writes: ‘We have two Master trucks 


in my department and they have given very good satisfaction. 
We have had these trucks for over two years and have used 
them constantly every day and have had very little expense 
for repairs.” 











MOTOR TRUCKS WITH TRAILERS ENGAGED IN INTERCITY HIGHWAY TRANSPORTATION. 


Left: Acme 4-Ton Truck with Troy Trailer as operated by the Empire Transfer and Storage Co., Dallas, Texas, operates on 
Schedule between Dallas and Fort Worth, 35 Miles, carrying from 7 to 10 Tons of Freight, Faster and Cheaper than Rail Express. 
Right: Federal 3%-Ton Truck with Four-wheel Trailer as operated by the Leonhardt Truck Co., of Los Angeles, Calif., draw- 


ing 12 Tons to the load. 
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The Fourteen Points of Excellence of 





Dependable 
Motor 
Trucks 


ARE HERE STATED: 
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Wilson Trucks plowing their way through 
the mud and clay roads of Ohio and Penn- 
sylvania, enroute to 








the Eastern Seaboard. 








The WILSON truck is not a “mushroom” growth. Our organiza- 
tion has been engaged continuously in the manufacture of com- 
mercial vehicles in Detroit for the past thirty-six years. 


And for nearly seven years of this period WILSON trucks have 
been built, sold and operated. Every WILSON ever built is still 
in successful operatoin. 


Thus, a dealer selling WILSON trucks knows that the purchaser 
is securing his money’s worth, and that the first sale means re- 
peat orders. He has the very comfortable feeling, also, that an 
old and reputable Company is back of the truck. 


Low maintenance cost of WILSON trucks makes WILSON own- 
ers the dealer’s greatest asset in promoting sales. 


Quality, efficiency and dependability considered, WILSON is the 
most inexpensive truck on the American market. 


Comparison shows that all WILSON models are underrated as to 
carrying capacity. In other words, a large margin of safety is 
provided for the occasional unavoidable over-load. The WILSON 
tremendous hauling feat on Pike’s Peak is still a record. 


There are, it is true, other trucks in which you will find incor- 
porated units similar to those in the dependable WILSON. But 
a very interesting fact in this connection is that such trucks are 
rated at a greater carrying capacity and sell for a higher price. 


The reputation of WILSON motor trucks for dependable service 
and economy of operation is the result not only of their extreme 
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simplicity of design, but of the remarkably fine workmanship and 
accuracy notable throughout all models. 


The flexibility of WILSON construction and design has abso- 
lutely eliminated all chance of breaking parts or units due to in- 
equalities of road surface. 


Experienced operators invariably speak of the ability of the 
WILSON to get out of bad holes and the total absence of spring 
breakage in all WILSON models. This is largely due to the 
driving strain being transmitted through specially constructed 
rear springs—a feature of design adopted by the Government in 
its heavy military trucks. 


And it is due to this sturdy ability and this lack of breakage in 
WILSON units and parts that many standard WILSON trucks 
are now owned and operated by the War Department of the 
United States Government, and are also largely in use in the Post 
Office Department throughout the country. 


Gasoline economy is one of the many distinctive features of the 
dependable WILSON. This is due to its well designed motor, 
positive clutch, straight line drive, worm drive rear axle, flexible 
construction and perfect bearings, and the proper engineering re- 
lationship of one unit to another. 


The J. C. WILSON COMPANY, although not the only manufac- 
turer of high grade motor trucks, stands in a class by itself in 
building and selling trucks of the highest excellence of design, 
material and workmanship at noticeably reasonable prices. 


And the big distributors of the country are contracting for the 
dependable WILSON, not only because of this sterling value at 
reasonable prices, but also on account of the character and 
standing of the WILSON factory organization, and its honorable 
record as a manufacturing concern for the past thirty-six years. 
You will note with interest that WILSON distributors and dealers 
the world over are leaders in the business life of their respective 
communities. 


J. C. WILSON COMPANY-—36th Year 


Export Office, 100 Broad St., New York. 
LONDON — PARIS 


1, 2, 334 and 5 ten—All Worm Drive. A Model for Every Municipal and County need. 
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Thomas Stone, chief of police, Chicago Heights, II1l., writes: 
“Our Little Giant truck was purchased in April, 1917, and has 
been in service every day since, and has given no trouble what- 
soever. It is a combination patrol and ambulance. There is a 
great deal of ambulance work here, as there are many factories 
here, which give us plenty of ambulance work. Last fall, when 
the influenza epidemic was at its height, the truck was in con- 
stant use, day and night, and when the smallpox was raging 
there were 30 cases here. We made daily trips to Chicago with 
the truck and it proved very satisfactory. The truck in its 
daily runs gives on an average of 15 miles to a gallon of gaso- 
line, and is very light on oil. After two years of service the 
truck was overhauled this spring, and all the bearings and 
connections were found to be in first-class condition.” 

Arthur W. Kreinheder, Commissioner of Public Works, Buf- 
falo, N. Y., writes: “Our Atterbury truck has been in com- 
mission since May 11, 1918, hauling sand, crushed stone, brick, 
paving stone, ete., and has given very good satisfaction. The 
truck is of 3% tons capacity and we figure it has done the 
work of three teams in an 8-hour day, effecting a saving of $4 
a day, allowing $6 per day for a team.” 

Colin M. McLean, City Street Commissioner, Paterson, N. 
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PIERCE-ARROW TRUCK EQUIPPED AS 
A ROAD OILER, SHOWING HOW DIS- 
TRIBUTOR PIPES CAN BE ADJUSTED TO 
VARIOUS WIDTHS OF ROADWAY. 





a 


J., writes: “We have been using in this department a 6%-ton 
Mack truck for the following purposes: During the summer 
months the truck carries a 1,500-gal. tank for flushing pur- 
poses. In the fall of each year the tank is removed and a 
10-yd. body is placed upon the truck and it is used during the 
winter months in the collection of garbage. Three months ago 
the flushing apparatus was changed and since that time we 
have been using the truck for oiling streets. The truck has 
been in operation for the past two years, and, outside of a few 
minor repairs, has given excellent service.” 

A. F. Moriarity, local manager, The Colorado Power Co., 
Leadville, Colo., writes: ‘We are very well satisfied with our 
Atterbury truck, and feel confident it has not cnly saved us 
considerable money, but at the same time we have been able to 
do more work with the same men than we would have done 
had we been using teams. Without going into accurate de- 
tails, I would estimate that we have saved from $600 to $800 
in a year’s time by the use of the truck, beside the saving in 
time. Time is often an important element in considering the 
length of interruption to a power consumer; that is, with the 
truck the length of our interruptions is considerably de- 
creased,” 1 











WICHITA 34%-TON TRUCK HANDLING GRADER IN ROAD MAINTENANCE WORK IN THE SERVICE OF WALKER 


COUNTY BOARD OF COMMISSI 


ONERS, HUNTSVILLE, TEXAS. 
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aC For Road Buildin 
J d Paving Work 
Af an aving Wor 
} * ; r : . . 
my § few, if any, other trucks equal the splendid per- fe 
| \ %4 8 formance records of the SERVICE 3'4-ton Road 6 
ex \ Builders’ Special. It has greater strength in 
L™ frame, springs and worm than is customary for trucks 
of its rated size. Twenty per cent super-strength 
in every part means long and satisfactory service. 
t 
t 
| ! 
t 
are extremely powerful and rugged, and are designed to 
give long life under severe conditions. They are economical in 
operation and remarkably free from those weaknesses which 
4 make ordinary trucks fail under the strenuous grind of road 
Lo building and paving work. 
ki The officials of more than a score 
be of American cities and as many coun- 
C ties can testify, thru experience, to 
| . the remarkable economy and effi- 
ciency of SERVICE Trucks. 
Send for literature or consult 
your local SERVICE distributor 
SERVICE MOTOR TRUCK CO. 
WABASH, INDIANA, U.S. A. 
Distributors in all Principal cities 
NEW YORK CHICAGO 
87-89 West End Ave. 2617-25 So. Wabash Ave. 
a 
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PIERCE-ARROW MOTOR STREET 
FLUSHER AS OPERATED BY THE CITY 
OF LOUISVILLE, KY., SHOWING FLUSH- 
ER NOZZLES AT REAR OF THE CAB. 











F. W. Cappelen, City Engineer, Minneapolis, Minn., writes: 
“We have two Diamond T trucks of 3% tons capacity and one 
of 2 tons capacity, and all three have given excellent satisfac- 
tion.” 

The Bridgeport Plumbing Supply Co., Inc., Bridgeport, 
Conn., writes: ‘We are very well satisfied with the Atterbury 
truck we have. It is in use every day and has been for two 
years previous to last April, our only expenses having been for 
the grinding of valves and removing the carbon. We have had 
no other actual repair on the truck and can highly recom- 
mend it.” 

Longevity of Motor Trucks 

The life insurance expert can tell to a nicety how many men 
out of a thousand of a given age will be dead ten years hence, 
but so far there are no motor truck mortality tables. 

Some trucks are ready for the scrap heap at the end of two 
or three seasons; others will last four, five or six years; still 
others seem to lead an endless life. One truck has covered up- 
ward of 241,000 miles in the past six years, with remarkably 
low upkeep cost, and it is still in daily use, apparently as de- 
pendable as ever. This truck was purchased June 5, 1913, and 
since that time has been in constant use by its owners, the 
Goldreich Fertilizer Co., of Marion, Ind. It is one of the early 
models produced by the Service Motor Truck Co., Wabash, Ind. 

Another Service truck that shows remarkable longevity is 
one owned by Geo. Fricke, a painter of San Francisco. It has 


been in constant use for more than seven years and is still as 
serviceable as ever. The unusual feature of the latter truck is 
that the repair bill in 7 years has been only a little more than 
$60. 

Real Economy in Mechanical Loading Devices 

“The truck buyer should take pains to investigate the pos- 
sibilities of saving money and time by speeding up his trucks 
and employes through the use of mechanical or electrical load- 
ing and unloading devices,” says M. L. Pulcher, vice president 
and general manager of the Federal Motor Truck Co., of De- 
troit. 

“Every truck user must have thought, at one time or an- 
other, of the economies in time and money which could be 
brought about by the use of mechanical or electrical loading 
and unloading appliances, which will either enable the driver 
of the truck to do all the loading with a minimum of effort and 
in the quickest time, or at least reduce the size of the shipping 
gang. 

“Perhaps an owner has already figured out that, with more 
efficient methods or hauling devices at the loading or unloading 
stations, the truck could almost double up on the number of 
trips per day, depending, of course, on the distances and how 
unwieldy the packages really were. 

“There are appliances which will save the truck owner la- 
bor time and truck time. One device I have in mind is the 
link-belt affair, which uses a small motor and is of especial util- 





SAURER TRUCK AS OPERATED BY GEORGE H. PRIDE, NEW YORK, IN HAULING 65 FT. STEEL GIRDER WEIGHING 15 
TONS UP 6 PER CENT. GRADE. 
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A Truck Transmission 


Which Simply Defies Trouble 


If there were no other reason for preferring Gramm-Bernstein trucks* 
B. A. Gramm’s transmission alone would be reason enough. 


Think of the expensive things which can, and do happen every day, to 
truck transmissions. Then note that not one of them can happen toours. 


Business men and truck owners blame 
transmission troubles for fully 60 per cent 
of usual truck layups. 


Eighteen years of truck experience have 
shown us how to cure the one great and 
expensive transmission fault. 


The Gramm-Bernstein transmission has 
been so designed that the gears are always 
in mesh. 


They are never shifted—hence they can- 
not possibly be clashed or ground or 
chipped. 


Speed changes are made by means of 
patented dog clutches—strong and tough 
and sturdy. These clutches enable easy 
shifting at any time and into any speed, 
going fast or slow, up or down hill. 


This is especially valuable in hilly and 
mountainous sections. The driver can 
throw off his spark and use engine com- 
pression for braking purposes—thus savirg 
much wear and expense on brakes. 


The gears are mounted on extra large 
bearings. They revolve on a heavy six- 
Spline shaft. They simply cannot get out 
of alignment. 


So the Gramm-Bernstein transmission is 
driver-proof. It is protected absolutely 
—by its design, its construction, and its 
inter-locking speed shift, which prevents 
getting into two sets of gears at the same 
time. 


It is proof also against every other com- 
mon trouble. /n its entire assembly, for 
example, there is not a single pin, stud, 
set-screw, bolt or key which by any 


chance could work loose and fall out 
with resulting serious damage to the en- 
tire gear set. 


Replacements from every cause—care- 
fully recorded over a 15-month period, 
in 1917-8, and covering all our trucks in 
use—averaged the negligible cost of 40 
cents per truck. 


So we say this transmission alone is reason 
enough for preferring Gramm-Bernstein 
trucks. 


It is basic superiority. It goes to the very 
root of truck value and truck service. It 
is one of the factors contributing to the 
continuous hauling and the consequent 
economy which distinguish Gramm-Bern- 
stein records. 


Its tremendous advantages are exclusive 
to the worm-drive Gramm-Bernstein 
Pioneer line. 


It is noteworthy that Mr. Gramm pio- 
neered the truck industry 18 years ago, 
that Gramm-Bernstein eight years ago 
departed radically from then accepted 
transmission practice, and that this com- 
pany now registers another departure by 
offering trucks completely equipped. 


Gramm-Bernstein worm-drive trucks are 
made in 2, 2%, 3% and 5-ton capacities— 
sold with complete equipment, at a flat 
price. Ready for the body—not an extra 
to buy. 


The two-ton chassis, equipped, at $2700, 
is under the average of prices asked by 
61 manufacturers for two-ton chassis with- 
out equipment. 


The Gramm-Bernstein Motor Truck Company, Lima, Ohio, U. S. A. 
Pioneers since 1901—Builders of the First Liberty (U.S.A.) Truck 

















Gramm-Bernstein Radiator showing 
radiator shutter open, radiator guard, 
pig-tail towing hooks and motometer. 


All Gramm-Bernstein transmissions 
are provided with a pad for attaching 
Gramm’s basic patent power take-off. 


Dealers and truck owners should as- 
sure themselves that any trucks pur- 
chased with power take-off do not 
infringe B. A. Gramm’s Basic Patent 
No. 1194994, 
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Why experiment? 
You can be sure 


HEN you can find out what Pierce- 

Arrow trucks have been doing in 
businesses like yours, under conditions 
similar to yours, with like problems to 
solve, it is foolish to experiment. 


We make sure Pierce-Arrows make 
good by designing them to meet actual 
conditions, trying them out in every way 
and following them up day by day in the 
hands of owners. 


We know what they have done for 
others, and we can tell you what they 
will do for you. Ask us. 
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ODGERS & HAGERTY, when building in South 
Brooklyn, the largest warehouse in the world for 
the United States Government, engaged fifteen 
hauling contractors. As many as 127 trucks 
worked on the job ina single day and 85 of them 
Pierce-Arrows. When speed and reliability were 
paramount, only Pierce-Arrows were employed as 
long as Pierce-Arrows could be obtained. Then 
other trucks were added. 





Delivers more work in a given time; 

Loses less time on the job and off the job; 

Costs less to operate and less to maintain; 

Lasts longer, depreciates less and commands 
a higher resale price at all times. 


THE PIERCE-ARROW MOTOR CAR CO. 
BUFFALO, N. Y. 


Pierce 
Arrow 


In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 














25 








26 MUNICIPAL AND COUNTY ENGINEERING 


ity in coal yards. Pushed up against a coal pile and with a 
man shoveling coal toward it, it will feed its endless chain of 
coal containers into the pile and load the coal truck at a rapid 
rate—as low, I think, as 10 minutes for an 8-yd. truck.” 


Trucks and Trailers in Long-Haul Highway Transportation 


Long-distance trucking between cities has developed into a 
thriving business in almost all sections of the country where 
roads are passable. Believing in making a truck pay by haul- 
ing big loads, the Leonhardt Truck Company, of Los Angeles, 
Calif., placed a 3%4-ton Federal and a 4-wheel trailer into op- 
eration over 8 months ago under these conditions. Since then 
this truck has averaged 14 hours per day and—“I am loading 
5 tons on my truck and 7 tons on the trailer and have plenty 
of reserve power for all different road conditions,” declares J. 
I. Leonhardt. 

He believes in as low a gear ratio as possible, so that the 
truck is able to start the heavy load with ease and to handle 
the load on stiff grades. Leonhardt uses distillate in the 
trucks, securing over 4 miles to the gallon and 208 miles to a 
gallon of oil, in spite of the heavy loads and steep grades over 
which the truck operates. He cites two of his hauls as exam- 
ples of the service rendered by his truck: “Have been doing a 
great deal of hauling from Ventura, a distance of 70 miles, 
over the Santa Susana grade, which is 3 miles long and as high 
as 12 per cent. grade.” 

Another haul was from Camarillo. “When beans were 
shipped from Camarillo to Los Angeles by rail, it was neces- 
sary to handle the bags at least three times in getting them to 
the consignees’ warehouse and four times if the warehouse 
was not on the railroad. This required three days, although 
Camarillo was but 50 miles distant. The truck goes into the 
field and pulls out with a load of 10 to 12 tons on truck and 
trailer. The load is transported direct to the warehouse and 
thus saves rehandling and delivers beans to the consignee, 50 
miles from Camarillo, within 5 hours. To do this it is neces- 
sary to negotiate the famous Canejo grade, and the truck has 
taken this on second gear every trip, in spite of the tremen- 
dous loads.” 

This is another excellent example of the part motor trucks 
are playing by relieving the railroads of the unprofitable short- 
haul work, so necessary to get food products to the market. 

Herewith is shown a picture of an Acme 4-ton truck and 
Troy trailer, owned by the Empire Transfer and Storage Com- 
pany, of Dallas, Tex. The photograph was taken on Chalk Hill 
on the Dallas-Fort Worth pike. This equipment travels on a 
schedule between Dallas and Fort Worth, a distance of 35 
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miles, carrying from 7 to 10 tons of freight each trip between 
these points in less time than is required by rail express and 
at a considerably lower rate. 

This truck has now been in service considerably more than 
six months running on a regular schedule and competing 
with railroad rates plus drayage. The Empire Transfer & 
Storage Company has all the business that can be handled 
with the present equipment, and this truck is operated contin- 
uously day and night. Two shifts of drivers and helpers are 
used regularly. 

The service maintained by the Empire Transfer & Storage 
Company assures shippers in both Dallas and Fort Worth 
quick, daily transportation for the risk of breakage and the 
loss by theft is eliminated. Everything from chocolate drops 
to heavy machinery is handled and the regular load consists 
of approximately 12,000 lbs. of freight on the truck and about 
6,000 lbs. of merchandise on the trailer. 

The distance between Dallas and Fort Worth is 35 miles, 
70 miles for the round trip, and it requires about 20 gals. of 
gasoline to pull a trailer with the load stated above. 


During the more than six months the truck has been in 
operation not more than $40 has been spent for spare parts 
and repairs and the truck is in excellent condition and good 
for a long time to come. 


Five-Ton Truck Travels 50,000 Miles in Eleven Months in 
Intercity Haulage 

In 11 months a 5-ton Pierce-Arrow truck owned by the 
New England Transportation Company accomplished more 
than the average truck does in three years. Because it had to 
work at an enormously high pressure to achieve this, its per- 
formance affords a striking example of Pierce-Arrow dependa- 
bility. 

The truck, used exclusively in long distance haulage be- 
tween all New England points, traveled 50,000 miles from July 
2, 1918, when it was put into operation, until May 1, 1919, 
when report was made on it. The total repair expense was 
less than $200, careful attention having been given to lubrica- 
tion. This included the cost of new brake linings, valve- 
grinding and other normal adjustments. 


During this period of intensive operation, the truck missed 
but four days all told. It operated usually seven days a week, 
and for many periods 24 hours a day, drivers working in two 
and three shifts. For six weeks the truck never was in a 
garage. For three weeks during the winter the radiator 
never got cool. Nearly 5,000 miles a month was covered in 


RIKER 5-TON TRUCK AS OPERATED BY THE MONTANA STATE PRISON EQUIPPED WITH DOUBLE DUTY PLATFORM 
BODY FOR GENERAL HAULING AND WORK ON ROADS. 
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**Shorten the miles to mar- 
ket—build better roads.”” 




















Combination Chemical 
and Hose Cart recently 
purchased by the Mid- | 
land Fire Department, 
Patterson, N. J. 





Federal-ized Fire Fighting 
in Patterson, N. J. 


Guardians of human life and public property, 
municipal fire departments carry a burden of 
responsibility second to no other branch of civic 
| government. 


In the stern business of fire fighting, nothing 
but the most efficient and reliable of equipment 
can be tolerated. 


For this reason, good motor trucks are replac- 
ing horse equipment universally. 


And among the comparatively few makes of 
trucks so chosen, the growing number of Fed- 
erals is significant of Federal dependability, 
speed, and ability to give year-round satisfac- 





P tion. 
FEDERAL MOTOR TRUCK COMPANY 
35 FEDERAL STREET DETROIT, MICH. 
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One to Five Ton Capacities 
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FLEET OF DENBY TRUCKS AS 
OPERATED BY THE PEOPLES EX- 
PRESS CO., OF OAKLAND, CALIF., 
IN INTERCITY HAULAGE. 








hauling miscellaneous freight from one point to another in 
New England. 

Although rates considerably less than regular express 
schedule are charged, the truck’s profits rapidly are wiping 
off the original cost of the vehicle. 

Army Supply Base Built Quickly By Big Truck Fleet 

Pierce-Arrow trucks which aided in the construction of 
the big army supply base at Port Newark, N. J., won an envi- 
able reputation. The fleet employed on the task served as the 
backbone of the transportation system relied upon for the 
speedy erection of nine huge warehouses and two sheds. It 
was a notable engineering feat because an immense “fill” had 
to be made quickly. 

The trucks faced unprecedented obstacles. Marshy, swampy 
ground had to be traversed. Roads did not exist. The muddy 
conditions presented an almost unsurmountable obstacle to 
truck operation. 

Construction began in September, 1918. Four months later 
the nine warehouses and two sheds, each 1,150 ft. long by 160 
ft. wide, had been completed. About 10,000 men were em- 
ployed. 

Indicative of the performance of the Pierce-Arrow fleet, 
may be cited the statement of W. J. Backfish, who had super- 
vision of the entire transportation forces. He says: 

“A fleet of about 200 trucks was employed to handle the 
12,000 carloads of material used. Most of the well known 
makes of trucks were employed at first. Many of these makes 
soon were not represented at all, due to their failure to give 
continuous service; some were discharged and others were 
withdrawn by their owners because they could not find profit 
in maintaining them and operating them at our established 
rate. 

“This was not true of the Pierce-Arrow trucks, of which 
about 150 were employed. In no case was a Pierce-Arrow 
truck discharged because of rendering inadequate service, and 
in only one instance was a Pierce-Arrow truck withdrawn by 
its owner.” 

How Concrete Roads and Motor Trucks Helped Solve 
Detroil’s Milk Problem 

The story of how 13,780 gals. of milk reach Detroit each 
day from the outlying communities of Elm, Plymouth, Stark 
and Perrinsville, is related interestingly by M. L. Pulcher, 
vice-president and general manager of the Federal Motor 
Truck Company of Detroit, Mich. 

Six years ago, the story goes, the dairy farmers around 
Elm, Michigan, were called upon to arise at a particularly un- 
godly hour and, by superhuman efforts, they usually succeeded 
in getting their milk to the railroad station in time for the 


morning milk train. That is, they sometimes succeeded, but 
the time limit was so small that very often they failed to 
connect with the milk train. 

Detroit Creamery Company officials objected strenuously 
to the railroad company and requested that the train schedule 
be set an hour or so later in order that the milk could be 
hauled to the station in time, and the railroad, in the obliging 
manner of its kind, promptly changed its schedule—only it 
made the time of the train one hour earlier instead of later, 
automatically bringing the rising hour of the Elm farmers to 
a time very closely approaching that at which many of their 
more fortunate city brothers were just going to bed. 

And this was the opportunity which the Wilsons—father 
and son—grasped. They made a contract with the Detroit 
Creamery Company to haul. all milk brought into Elm by 
farmers of that community. Later they also began operations 
out of Plymouth, Stark and Perrinsville. 

Teams proved very slow for the hauls of 30, 18 and 19 
miles, respectively, however, and finally the son persuaded 
his father to purchase a truck. Since that time their busi- 
ness has grown to a point where they are now using a fleet 
of 15 Federal trucks and haul from 12 different stations, of 
which Milan, 42 miles from Detroit, is the most distant point. 

The difficulty of this haulage proposition lies in the varia- 
tions in number of cans brought in by the farmers from day 
to day. For instance, a big Federal heavy duty tractor with 
semi-trailer, operates from Plymouth. The trailer will hold 
204 cans—11.2 tons—and usually hauls a capacity load. Two 
days later, however, as like as not, the farmers will bring in 
from 225 to 250 cans which is more than can be loaded into 
the trailer. Accordingly, a four-wheel trailer must be loaded 
with the surplus, and picked up by one of the other trucks. 

During the busiest season—May, June and early July— 
the number of cans brought in increases rapidly, too rapidly 
in fact to be properiy handled outside cf trucking distance 
from Detroit. Accordingly, the Detroit Creamery Company 
has established a condensory at Goodrich, which is operated 
only when surplus milk comes in. A Federal has been in 
operation here, hauling from Milford, for some time. This is 
a fifty-mile haul, and as a round trip must be made daily, 
two drivers are used. 

The Detroit Creamery Company operates all stations—the 
Wilson’s furnishing transportation to Detroit, operating on a 
basis of cans hauled. The average daily haul is 1,378 cans, 
or 13,780 gals. of milk. New stations will be started soon, in 
fact, stations will be opened at any place where farmers will 
bring in the milk. 


Such a transportation system as this will tend to stabilize 
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Motorizing the Farm 


Fresh from their triumphs in solving 
the transportation problems of Indus- 


trial America, the time has now arrived 
to tell how Kissel motor trucks were 
successfully designed and built to help 
reduce the cost of farm operations and 
solve the transportation of farm prod- 
ucts. 


The Kissel engineers realized at the 
time when farm haulage methods were 
still ‘‘horse-limited,’’ that ‘‘motorizing- 
the-farm’’ demanded special study of 
the farmers’ requirements—the proper 
balance of fixed or moving units, 
weights, power and transmission re- 
quirements, strength of steels and ma- 
terials. 


It was this close application to the 
trucking essentials of farm work that 
enabled Kissel engineers to practically 
design and build Kissel Trucks to fit 
farm requirements as if specially de- 
signed to meet them. 


For instance—they found that for a 
truck to be operated economically and 
efficiently, it must fit farm trucking 
conditions—i. e., right size to accom- 
modate the farmer’s body preference 
with full loading space and long wheel 
base, giving maximum capacity and 
perfect balance. 


It must be built heavy and strong to 
stand up under capacity loads on coun- 
try roads. 


Take the Kissel-built power-plant, de- 
signed for Kissel Trucks exclusively— 
giving plenty of power for all grades 
—negotiating muddy roads 


or soft 





“General Utility” on the Milk Route 


fields—climbing mountainous paths and 
corduroy roads, preventing overheat- 
ing under severe conditions, with a 
high efficiency tubular radiator set in 
a cast-iron shroud; a powerful 18 inch 
fan drawn by a 2 inch belt and a 
centrifugal pump of the right size and 
design, insure an adequate 
cooling system. 


And so it goes. The rear 
axles are of the type proven 
to be the best for country 
usage—strong, durable and 
easily accessible. Brakes 
are Xof super-strength to 
hold the load on all grades 
“springs are heavy and 
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By George A. Kissel 


flexible, sturdy but pliant. The frames 
are designed for more strength than 
capacity calls for. 


By equipping all four wheels with 
pneumatic tires, unusually satisfactory 
results were secured, negotiating sandy 
roads or freshly plowed fields without 
sinking or getting stuck in mud-holes. 


Three Models for Farm Usage 


When these standardizing engineering 
practices and perfecting mechanical in- 
novations were completed the proper 
combination of all parts and features 
was determined for each of the three 
following sized models, best adapted 
to farm work: 


The “General De- 
livery” truck—% 
ton capacity—a re- 
liable light delivery 
truck with ability 
to carry capacity 
loads at a good rate 
of speed, with an 8 
foot loading space, 
unusually large 
tires, heavier trans- 
mission, new and 
decidedly heavier 
axles, improved 
seats. Ideal for 
quick trips to town 
—an emergency 
runner when produce must be shipped 
in a hurry. 


The “General Utility’—1%%, ton ca- 
pacity. The farmer’s choice for general 
hauling purposes, either on the farm 
or transporting produce and 
supplies between farm, city 
and shipping points—a good 
traveler—and is proving to 
‘be the “Farmer’s Special’’ 
in getting his crops to ship- 
ing points or elevators. 


The “Freighter” model, the 
masterpiece of the 2-ton 
field that comes nearer in 
performance and ability to 
the 2-ton U. S. Army ‘‘A” 
truck than any other truck 
on the market, with greater 
power than is usual in the 
average 2-ton truck. 


The other two Kissel truck 
models are the “Heavy Duty” with a 
chassis capacity including body of 8,600 
pounds, and the ‘Goliath’? model with 
chassis capacity including body of 
11,800 pounds. 





The 34 ton ‘‘General Delivery’’ for Quick Rae 








Some Unusual Performances 


It is because the Kissel engineers have 
directed their attention to the haulage 
necessities of the farmers—that the 
records of Kissel Trucks on the farm 
stand out so prominently. 


In Iowa the farmers haul their hogs 
and cattle to the Omaha stockyards in 
Kissel Trucks, saving transportation 
cost, time and shrinkage of stock. 


Fruit growers in Florida and California 
drive their Kissel Trucks into the 
orchards where crated and boxed fruits 
are loaded for transportation to the 
railroad stations. In the truck garden 
centers— Kissel Trucks unload: fresh 
garden produce in the nearby cities and 


— 


From Pasture to Stockyards in the ‘‘Freighter’’ 


return to the farms before the heat of 
the day sets in. Plying up and down 
over thousands of miles of rural motor 
express routes, Kissel Trucks bring in 
the produce of farms and fields and re- 
turn home with luxuries.and necessities. 


On farms of all sizes, in all parts of the 
country, Kissel Trucks furnish power 
for the saw, separator, thresher, sileage 
cutter and other power-driven equip- 
ment, 


In the Northwest, farmers are buying 
Kissel Trucks to haul beets, potatoes 
and wheat out of plowed fields, neces- 
sitating a truck of unusually great 
power. 


Thus it can be seen that what Kissel 
Trucks have proven in the country’s in- 
dustrial life is well written in handling 
the transportation problems of farming 
communities. 


Then there is the ALL-YEAR CAB, the 
biggest truck innovation for farmers in 
recent years, giving full protection from 
rain, snow, wind, etc., during winter 
use. Changed easily and quickly into 
an open summer cab by removing the 
winter attachments. 


Your nearest Kissel dealer is prepared 
to show you how the perfection to 
which Kissel Trucks have been brought 
is your protection. Catalog on request, 
Kissel Motor Car Co., Hartford, Wis. 
U. &. A. 
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the quantity of milk received in any city and will tend to in- 
crease the quantity by providing a sure and ready market for 
all the milk the farmer can bring in. 











Motor Truck Freight and Operating Costs 








By R. E. Fulton, Vice-President International Motor Company 


In handling freight by motor trucks two principles are 
involved: First, service; second, cost. Every question in 
connection with the use of motor trucks falls under one or the 
other of these heads. 

Comparing railroad freight charges with motor truck freight 
charges it is necessary to include all the incidental items of 
expense connected with them. 

Sometimes manufacturers figure that a railway freight rate 
of 50 cts. per 100 lbs. is cheaper than a motor truck freight 
rate of 75cts. per 100 lbs. between the same points. In the 
freight rate of 50 cts. all the expense of making the shipment, 
starting with the boxing or packing cost, and all other ex- 
penses incurred until delivery is made to the receiver in good 
order, have been overlooked. 

The general traffic manager of one of the largest manufac- 
turing concerns in the United States figured out what it cost 
them to ship freight by railroad and by motor truck between 
various eastern points. In railway freight cost he included 
the first class freight rate, by which their goods would have 
to be shipped, plus 15 cts. per 100 lbs., teaming charges from 
shipper’s warehouse to freight house, plus 15 cts. per 100 Ibs. 
teaming charge from freight warehouse to receiver’s ware- 
house, plus 24 cts. per 100 lbs. increased cost of boxing to cover 
shipments on account of increased weight caused by increased 
boxing. 

Without including several other items of expense, this gave 
the following table of comparative freight rates per 100 Ibs.: 


Via Via 


From To Freight Motor Truck 
Yonkers . 7 i, Se nr ss $1.04 $0.20 
New York PONE. ctarntusdresvesaens -91 15 
New York PGE eax eecarescs wxewkas 91 18 
New York PE. veccckasenwnckaans 91 .20 
New York PE -vasrwncatncnnweas 91 .20 
New York New Brunswick ........... 91 40 
New York EE oo Nene tnnwndeannwds 98 .60 
New York PE cc ccviennuaens 1.02 .80 
New York CNN, PEs steve ccenvannens 1.05 1.00 
New York Wilmington ............... 1.13 1.20 
New York CRUROOVEIIS ccccscccccnsencncs 1.15 1.05 
New York POTt CROMET cccicccesennces 1.02 .63 
New York Greenwich, Conn, ......... 1.02 .63 
New York Stamford, Conn. ........... 1.03 65 
New York Norwalk, Conn. ........... 1.06 .68 
New York BeIGSOMOTt occccccscscecoes 1.10 -70 
New York ROW BIAVOR: ccccccvcciicnne 1.13 73 
New York Ree, GOO. cc cccievsaveds 1.13 73 
New York Ansonia, Comm. .....cceccss 1.13 73 
New York Shelton, Conn. ............ 1.13 73 
New York Naugatuck, Conn. .......... 1.15 .74 
New York WRITONEY cciccvcseveccess 1.16 15 
New York Meriden, Conn. ............ 1.16 -75 
New York FEMFtIOlG, COMM. occcccvscss 1.21 -90 
New York Springfield, Mass. ......... 1.25 1.00 
New York Holyoke, Mass. .....ccceccse 1.25 1.10 
New York Worcester, Mass. .......... 1.31 1.50 
New York NO, FEO. 6666s coeew snes 1.36 1.50 
New York Prowidenes, BT. ccccccewss 1.32 1.10 


In addition to this, it is necessary in practically every case 
to prepare material for freight shipment in an entirely differ- 
ent way than when it is shipped by motor truck direct from 
shipper to receiver. 


There is a considerable additional ex- 
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pense for crating, or to protect by other means to prevent loss 
or damage in transit. This extra expense is necessary be- 
cause of the number of handlings less than carload shipments 
receive at the hands of teamsters and carriers after the ma- 
terial leaves the shipping department. This increased protec- 
tion and expense can be greatly reduced if shipments are made 
by motor truck, as the packages only need protection for load- 
ing at shipper’s warehouse, in transit without transfer, and 
unloading at receiver’s warehouse. Then in shipping by motor 
truck, instead of by rail, a great amount of clerical work in 
the form of extra bookkeeping, billing, etc., is eliminated. 
Where extra packing is necessary extra room is required for 
the boxing department. Then if railway freight shipments are 
delayed there is the additional trouble of tracing them. If 
the shipment arrives in damaged condition, there is the fur- 
ther difficulty of collecting from the railroad company. 


Contrasted to this is the example of Marshall Field & 
Company, who guarantee to make delivery within 50 miles of 
their store within 24 hours, so well is their motor transpor- 
tation system organized. 


Boxing often carries from 10 per cent. to 20 per cent. of its 
weight in moisture, unless it is kiln dried prior to boxing. 
The Otis Elevator Company estimates that by the use of motor 
trucks it saves more than $100,000 a year in lumber alone. 

Delivery time is all in favor of the motor truck and if 
manufacturers will take into account all the various costs and 
charges which are part of true freight transportation costs, 
they will find that motor trucks can be operated successfully 
and economically in competition with railways for distances 
between 10 and 125 miles. 

In figuring the cost of operating trucks there are many 
faulty systems in use. These systems overlook many little 
items which find their way into the expense account and often 
cause considerable loss to the operator who overlooks them. 
The following table gives items of cost which must be deter- 
mined upon the basis of size of truck, miles traveled and ton- 
nage hauled: 


Assumption 
Working days per year 
Miles per day 
Miles per year 
Miles life of car 
Investment 
Chassis with standard equipment 
Body 
Fixed Charges 
Interest on investment 
Insurance 
Fixed depreciation (exclusive of tires) 
Wages 
Garage rent 
Operating Charges 
Maintenance 
Tires 
Gasoline 
Oil and grease 
Total Cost per Annum 
Total Cost per Day 
Total Cost per Ton Mile 
Often trucks will do unusual mileage at surprisingly small 
costs for repairs. We frequently get letters about Mack trucks 
that have given exceptional service. One of these unusual 
cases is that of the 2-ton Mack operated by M. Mauro, of 
Plainfield, N. J., which has traveled 45,000 miles with prac- 
tically no expense for repairs. Another Mack has traveled 
30,000 miles and the only repair expense incurred was $65 on 
account of the driver allowing the motor to freeze up last 
winter. Such remarkable service as this cannot always be 
expected; but these instances serve to show the possibilities 
of a good truck if given reasonable care. 
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for publication in the Motor Truck Section of MUNICI- 
PAL AND COUNTY ENGINEERING on the performance 
of motor trucks, with or without special equipment, 
in the public works field. 


Facts and Figures are Solicited 


What character of service have trucks rendered in 
your organization? How has the cost of motor haul- 
age compared with the cost of horse haulage, accord- 
ing to your observation? What are the factors con- 
trolling the limits of economical motor haulage, as 
| you have observed them? 


Readers are invited to submit for publication cost 
data on motor haulage in various kinds of public 
works activities. Actual cost data are requested; 
estimates of cost are not wanted. 


Truck users will be compensated for submitting spe- 
cific information of this character. 
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UST what constitutes a good 
truck Mechanically and Other- 
wise? 


There are, of course, a number of 
splendid, built-upon-honor trucks, 
representing magnificent value for 
anybody’s money. 


And HALL TRUCKS are in that 


particular class. 


But, back of the best line of trucks 
ever made there should be some- 
thing else—-something fully as val- 
uable to you, from an owner’s 
viewpoint as built-in dependability 
and proven excellence. 


Maker Responsibility—That’s it. 


Maker Responsibility guarantees 
continued factory service—not for 
one or’two years, but for all the 
years to come. 


Maker Responsibility means you'll 
not wake up some morning with 
“‘orphaned” trucks on your hands 
—white elephants forever after 


when it comes to replacement re- 
pair parts. 


Maker Responsibility does not cease 
with delivery, but follows straight 
through to “in-service” road oper- 
ation and owner satisfaction. 


The makers of Hall Trucks 
have been in business forty- 
six years. Is not that in 
itself complete, positive, indis- 
putable evidence of maker 
responsibility? 


Hall Trucks cover a complete line, 
ranging from a 2-ton worm drive, 
to a giant 5-7-ton chain drive, all 
fitted with any type body equipment 
desired. 


Give the Hall dealer in your ter- 
ritory a chance to demonstrate the 
true service value of Hall Trucks, 
or, write us direct for descriptive 
literature and complete specifica- 
tions of all models. Address Sales 
Department, No. 19, Roby Street, 
Detroit, Michigan. 





As Manufactured bi. 
=| She LEWSS-HALL IRON WORKS 


DETROIT;: MICHIGAN: : 
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EDITORIALS 














An Interesting Cost Plus Contract 


A contract awarded on the cost plus variable fee 
basis, for constructing an earth fill dam and reservoir, 
which proved very satisfactory in securing bids and se- 
lecting a contractor, and which gives great promise of 
proving equally satisfactory on construction, is de- 
scribed in an article published in the water works sec- 
tion of this issue. The works will cost about $200,000. 

It is of prime importance to note that twenty-three 
bids were received and that there was an unusual 
amount of interest shown by contractors in this job. 
Under the terms of this contract the engineer assumes 
more responsibility than is usually the case. Greater 
justice to both the contractor and the owner is secured 
than is provided by the old-style, lump-sum, gambling 
form of contract which has so long been in vogue. 
The engineers are of the opinion that this contract, 
which distributes the responsibility and risk and gives 
the contractor a square deal, will also, at the same 
time, effect a saving of about $10,000 to the owner. 

It is very interesting to note with what experience 
and in what spirit the engineers approached the prep- 
aration of this contract. Early last year they had de- 
signed-a d supervised the construction of a bridge and 
a dani“@§the cost plus a fixed percentage fee basis. 
Later. they: were’ engaged on government work, on 
which cons#iiction was carried out under various cost 

lus contracts... They had much previous experience, 


hag , with the Weaknesses of the old set unit-piece con- 


tract, so they decided to draw up, for this dam and res- 
ervoir job, a contract on the cost plus variable fee ba- 
sis, but in such a way as to permit free competitive bid- 
ding, to protect- the: owner against irresponsible con- 
tractors, whilé the owner assumed all normal soe in 
place of the contractor. 

It is distinctly encouraging to all who wish » see 
the construction industry placed on a just and equi- 
table basis to learn that the form of contract drafted 
has received commendation from many engineers as 
well as contractors. 

The contract provides for payment for the actual 
cost of the work, plus a fee, with bonus and penalty 
clauses covering keeping under or exceeding the esti- 
The engineer and contractor 

tly kee — of the actual cost, properly item- 
and’ the cosligactor is paid this cost. The cost in- 
dudes’ every ‘expense immediately connected with the 
work, but excludes home office expense, interest on 
funds used, and'all overhead except that in the field. 
Monthly payments are made the contractor of the ac- 
tual cost incurred and approved, plus 3 percent on ac- 
count of fee. 

The contractor’s bid and contract give unit estimated 
costs and a total estimated cost for the work, a per- 
centage of the total estimated cost as fee for the con- 
struction, a time within which he agrees to complete 
the work, with a penalty as liquidated damages of $40 
per day for exceeding the time limit, a complete state- 
ment of experience and qualifications, and a list of 
equipment to be used on the job, with total rental 
prices at which the plant is to be furnished for the en- 
tire construction. 


Finally, the contractor’s total fee is determined as 
follows: With the actual quantities of work com- 
pleted and the estimated unit prices bid, a corrected 
estimated cost is made up. If the actual cost is then 
less than this corrected estimated cost, the contractor 
receives his bid percentage fee of the corrected esti- 
mated cost, plus one-quarter of the saving up to $10,000 
and one-half of all saving above $10,000. If the actual 
cost is greater than the corrected estimated cost, the 
fee is reduced by one-quarter of the excess up to $10,- 
000 and by one-half of all excess over $10,000, but in no 
case can the fee be less than 3 percent of the corrected 
estimated cost after deductions have been made of pen- 
alties for overtime and for excess cost. 

The contract has much to commend it, especially its 
recognition of the fact, so long ignored, that a contrac- 
tor is entitled to at least nominal compensation on 
every job he brings to a successful physical end. In- 
centive to great individual effort remains because of 
the bonus and penalty clauses. In general, under this 
form of contract, the contractor profits in proportion to 
the character of his performance, but he is protected 
against the losses so common under the old lump sum 
contracts. 





Introducing the Engineer to the Public 


The public has not yet acquired the habit of employ- 
ing the engineer to solve engineering problems and to 
perform engineering services with the same precision 
and regularity with which it employs lawyers and doc- 
tors to handle hygienic and legal matters. While an 
important section of the public appreciates the engi- 
neer, another section, perhaps larger than the first, 
does not instinctively turn to the engineer for help 
when in need of the help he alone can give. What shall 
be done to correct this condition, which is at once a 
misfortune to the public and to the engineer? Doubt- 
less many things might be done; something specific 
should be done. 


We suggest that an organized publicity campaign be 
undertaken by some existing engineering society for 
the express purpose of telling the public of the work of 
the engineer and of his ability to serve. For the pur- 
pose of encouraging thought and discussion we shall 
offer some specific suggestions which do not neces- 
sarily represent our final thought in the matter, but 
which may serve to assist others in formulating a bet- 
ter plan. 


First of all, let it be said that here is a case. where 
Mahomet must go to the mountain.. Though Mahomet 
has been very patient, the mountain gives no evidence 
of intention to go to him, so it is clearly his move, if 
any move is to be made. 

The idea of engineering service must be “sold” t 
the public. The public must be convinced that the en- 
gineer can render helpful service not otherwise obtain- 
able. This calls for publicity work. 


Assuming that some national engineering society 
should become interested in directing this publicity 
work, what character of matter shall be selected for 
this purpose and how shall it be disseminated? 
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The newspaper reporter’s enthusiasm over the engi- 
neering “feat” is well known. What is an engineering 
feat? The engineer would give one answer to this 
question and the layman another. What is common- 
place to the engineer is an engineering feat to the lay- 
man. This seems to indicate, broadly, the character of 
matter that should be selected. There are not many 
great works of dramatic interest like the Panama canal, 
the Los Angeles and Catskill aqueducts, etc., and for 
this purpose that fact does not matter. Engineering 
enterprises that come closer to the average citizen are 
more desirable and exist in great variety. Let these be 
described in non-technical articles sent out broadcast 
to the lay press. In our opinion, such press releases 
would be widely used by lay publishers and would be 
read with real interest by the public. The articles 
should be prepared or edited by a publicity committee, 
properly organized for this purpose. 

The public would also be interested to learn of the 
folly of intrusting the work of the engineer to the 
quack. Plenty of good, readable copy could be written 
on this subject. 

The feature writer should not be overlooked. There 
are a number of men in the country who are uncom- 
monly handy with the quill who make a business of 
writing feature articles for popular magazines of great 
circulation. Supply these feature writers with anec- 
dote and application diagrams in the rough, and they 
will round out polished, clever and extremely interest- 
ing articles which publishers will buy and which the 
public will read. 

In these and in similar ways publicity methods can 
be employed to acquaint the public with the nature of 
the engineer’s work and his ability to render great 
service. The advantages of such acquaintance are as 
great as they are obvious. 





News of Equipment Performance 


A contributor to this issue says: “Progress in road- 
building methods seems to advance in sudden jumps 
rather than by means of slow development, and this 


applies as well to mechanical devices as to designs and © 


” 


types of construction.” The contributor describes how 
improved mechanical means have been very success- 
fully employed recently in speeding up the construc- 
tion of monolithic brick roads and in improving the 
character of this important class of paved roadways. 

The same statement holds good in general. Equip- 
ment is quite as important as design and the selection 
of material. For this reason news of equipment per- 
formances is just as important as news of improve- 
ments in design, in construction methods or in the se- 
lection and use of the materials of construction. 

The editor has long appreciated the interest of the 
reader in articles telling of the performance of con- 
struction equipment. Many such articles have been 
published ; many more are wanted for publication. To 
no other class of articles do readers respond so readily 
as to articles of this class. All readers are invited to 
submit data on the performance of equipment in the 
municipal and county fields for publication in this jour- 
nal. Needless to say, flamboyant “puffs” are not 
wanted; merely straightforward statements of experi- 
ence gained in the use of equipment are desired. 





Highway Maintenance Costs 


The leading article in this issue is of great interest to 
all highway officials, engineers and contractors, and to 
the entire highway industry. 


It describes the mainte- 
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nance cost-keeping system employed by the Washing- 
ton State Highway Department in keeping the cost of 
maintaining the primary highways of that State. The 
cost data covering the first two years of record are 
given and interpreted. 

The value of such a cost record is great and the data 
are of high value when fairly and intelligently applied. 
Unfair conclusions might be based on a garbled account 
of Washington experience, but the article in question 
deals with fairness with all interests concerned. The 
explanatory matter shows that many items of cost are 
charged against maintenance ina fair but arbitrary 
manner. It is, therefore, well to point out. that the 
tabulated data must be considered in the light of the 
context. 

The author’s conclusion covering the money value of 
hard-surfaced roads in reducing highway operating 
costs are especially interesting and deserving of at- 
tention. 





The American Association of Engineers Is Getting 
Results 7 


Unmistakable signs of interest in the work of the 
American Association of Engineers are being shown 
by the readers of this magazine. Our readers will be 
pleased to learn that the association is accomplishing 
tangible results in its labors to improve the compensa- 
tion of salaried engineers. Two specific examples of 
success are here cited: 

R. H. Aishton, Regional Director of the United 
States Railway Administration, for the Northwestern 
Region, has authorized salary increases in his region 
for those employed below the grades of. chief drafts- 
man and assistant engineer. This new schedule was 
made effective as of July 1, 1919, for those roads that 
had put into effect Supplement 7 to General Order 27. 
Authority was granted roads to put this Supplement 
into effect if they had not previously done so. This 
means that the engineers who did not get the increase 
of $25 per month, authorized under Supplement 7, will 
be given it. That order went into effect Sept. 1, 1918, 
and therefore entitles engineers who did not receive the 
benefit of it at that time tg receive back pay of $25 for 
each month after and including September, 1918. This 
accomplishment, of such great value to railway engi- 
neers, is directly due to the efforts of the American 
Association of Engineers. 


The association is also making progress in establish- 
ing better salary schedules for engineers in the public 
service. The St. Louis chapter of the association has 
obtained the support of the St. Louis Board of Alder- 
men in the campaign for higher compensation for en- 
gineers employed by the city. (The campaign was de- 
scribed in our June issue.) A bill introduced before 
the Board of Aldermen on May 16, 1919, had been ap- 
proved by the Efficiency Board and indorsed by the 
Associated Engineering Societies of St. Louis, but was 
pigeon-holed by the Board of Estimate and Apportion- 
ment. In order to get action on the bill the St. Louis 
chapter of the American Association of Engineers 
drafted and had introduced before the Board of Alder- 
men a resolution requesting the Board of Estimate and 
Apportionment to call up the bill for consideration. 
As this resolution was adopted unanimously by the 
Board of Aldermen, and as Mayor Kiel had announced 
his support of the bill, it is expected it will be passed 
very soon. The bill provides for an increase of about 
15 percent in the salaries of engineers, draftsmen and 
other technical men in the city’s service. 


























s 





AveusT, 1919. 


MUNICIPAL AND COUNTY ENGINEERING 51 


Maintenance Costs of Primary Highways 








in Washington for Two-Year Period 








By George F. Cotterill, Chief Engineer, Washington State Highway Commission, Olympia, Wash. 


On June 7, 1917, the State of Washington inaugurated the 
plan of state-controlled, county-administered maintenance of 
its primary highway system. State funds, derived from the 
motor vehicle license revenue, are apportioned to the counties 
“for the sole purpose of maintenance and repairing primary 
and permanent highways or highways of like character, and 
for equipment for the maintenance thereof.” The primary 
highways are required to be maintained by the counties “under 
such rules, regulations and requirements as may be pre- 
scribed by the State Highway Board.”. In case any county 
administration is delinquent or deficient in maintaining any 
section of primary highway up to the prescribed standards, 
the law authorizes direct maintenance by the State Highway 
Department at the expense of the county apportionment of 
funds until the delinquency is overcome. 


A Total of 1,796 Miles Now Under Joint Maintenance 
At the outset, 1,245 miles of constructed primary highways 
came under the operation of this system of state control of 


county administered maintenance. By June of 1918, the mile- 
age had increased by completion of new construction to 1,410 


_miles, and at this writing (July, 1919), by completed con- 


struction and additional routes designated by the recent legis- 
lature as primary highways, a total of 1,796 miles is under 
the joint maintenance plan. This will continue to increase 
at the rate of 200 to 300 miles annually for the next three 
or four years until the entire 2,700 miles of designated primary 
highway system is completed with permanent construction. 


From 50 to 75 Per Cent. of All Traffic is Carried by 
Primary Routes 


Although this primary mileage comprises only about 5 
per cent. of the established road system throughout the state 
(excluding streets within corporate limits of cities and towns), 
it is certain that at least 50 and perhaps as much as 75 per 
cent. of the entire volume of highway traffic is carried by these 
primary routes, upon which the through and local travel is 
concentrated. The principle of making the upkeep of these 
primary highways a prior claim upon the motor vehicle license 
revenue—whether administered by state or counties—is eco- 
nomically sound and has proved its adequacy in practice. 
Prior to 1919, the license schedule, graded generally on the 
basis of weights and horse-power, averaged about $7 per 
vehicle, and all the revenue (over cost of license administra- 
tion, about 10 per cent. of collections) was apportioned to the 
counties for maintenance. The 1919 legislature, desiring to 
increase the construction fund, practically doubled the license 
schedule to an average of about $16 per vehicle. This assures 
about $2,000,000 revenue in 1919, and probably $2,250,000 for 
1920. The first $1,000,000 annually (after license administra- 
tion expense), is required to be apportioned to the counties 
and municipalities for the maintenance and upkeep of the 
primary highways within their limits as a prior obligation. 
After meeting this adequately, any surplus in the county ap- 
portionments is available for maintenance of the county per- 
manent highways other than on primary routes. 


Main Features of Cost-Keeping System 
In the exercise of state control over county administration 
of primary highway maintenance, the State Highway Board, 
in June, 1917, prescribed in detail the methods and standards 
to be applied and required, including a uniform system of 
cost-keeping and monthly reports, thus compiling a continu- 
ing cost record of the maintenance and repair expenditures 


upon each section of highway. This cost-keeping system in- 
cludes the following main features: 

(a) The primary highways in each county are divided 
into consecutive sections in accordance with their respective 
types of construction and surfacing. 

(b) The county or maintenance engineer in charge pre 
pares each December an “Annual Cost Estimate” for each 
section of highway on a prescribed form providing for a dis- 
tributed estimate against the following segregated cost items, 
viz: Patrol, Drainage, Dragging and Dressing, Clearing, Re- 
moving Obstructions, Resurfacing and Repair, Sprinkling, 
Sanding, Structures, Safeguards and Signs, Industrial Insur- 
ance, Equipment and Supplies, Supervision and Contingencies 
—the latter being 10 per cent. of the sum of all items preced- 
ing. These annual cost estimates are reviewed and modified 
as deemed necessary, by the County Board of Commissioners 
and finally are subject to approval of the State Highway Com- 
missioners. The approved estimate for each section becomes 
its advisory budget for ensuing calendar year, and the total 
of all approved estimates in each county is set aside from 
the apportioned maintenance fund to meet the expenditures 
as they may be required. 

(c) The engineer in charge prepares monthly reports of 
actual expenditures upon each section on a form segregated 
into cost items corresponding with the annual estimate, and 
extending in appropriate columns a simple system of budget 
bookkeeping for each item. The respective columns on each 
monthly report indicate “Expenditure, Month Reported”; “Pre- 
vious Months, Calendar Year”; “Total to Date, Calendar Year”; 
“Budget Balance (or Deficit).” Each monthly report is pre- 
pared in duplicate, one for the county record, the other certi- 
fied to the State Highway Commissioner. There is thus pro- 
vided an expenditure report, cumulative each month, by which 
the responsible county and state authorities at all times have 
a permanent record of the physical and financial status of 
every section of primary state highway subject to their main- 
tenance, administration and control. 

(d) Special forms provide for detail explanation of an- 
nual estimates and monthly charges for “Equipment and Sup- 
plies” and for “Supervision,” making a record of the appor- 
tionment of these general items as between the respective 
sections of highway upon which they are applied. 


Explanation of Cost-Keeping Forms, Definition of Items, Etc. 

The following matter, quoted from Bulletin No. 10 of the 
Washington State Highway Department, is here introduced 
to explain the cost-keeping forms, reproduced in the accom- 
panying cuts, to define the items listed on the forms, etc.: 

“A separate form shall be used for estimating and report- 
ing the maintenance of‘ ‘each continuous, constructed section 
of primary state highway within the county.’ 


“For the purpose of estimates and reports the engineer 
shall divide each primary state highway into appropriate sec- 
tions making the breaks between sections where the type of 
surfacing changes, so that each section reported shall be of 
the same general type of construction and surfacing. (Breaks 
need not be made by reason of planking, bridges or short sec- 
tions of special surfacing interspersed in an otherwise contin- 
uous stretch of a prevailing type of construction.) For con- 
venience in reporting the engineer may divide a continuous 
mileage of the same construction type into two or more sec- 
tions, such divisions usually conforming to previous construc- 
tion contracts. 
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“In designating highway sections, engineers will give con- 
secutive numbers generally applying from the southerly county 
boundary northward, and from the westerly county boundary 
eastward. The mileage of each section shall be accurately 
checked and recorded to two decimal places (miles and hun- 
dredths). 

“The dates and costs of construction are desired to be cor- 
rectly entered in the heading of each section. It is realized, 
however, that engineers will have difficulty in some cases to 
give exact answers. Approximate estimates will serve until 
accurate information is supplied. In no event should any esti- 
mate be delayed for lack of this information. 

Definition of Items 

“The terms used in the forms for ‘Annual Cost Estimates’ 
and ‘Monthly Report of Expenditures’ are hereby listed and 
defined to include all labor, materials and other costs and ex- 


Pom 


State of Washington_ __County 
MAINTENANCE OF PRIMARY. STATE HIGHWAYS 


te For the Calendar Year 19___. 
State Highway Board prescribed under State Law.) 





Annual Cost Esti 
wh Rules 





To the Board of County Comaviasionars of County, Washington. 

1 do hereby certify the reapeblive amounts set forth im the second column ef the form delow, and their total, as an themised end 
complete estimate of the cost of adequate and proper maintenance of that certain continuous, section of primery state 
ee eee er er eee a... 

















Witness my agnd thie _. —wvnlay of... 2..—= 
Cownty (or Maintenance) Bugimecr. 
— Highway ; Section No. ——--§ Length... Miles 
Begenning af _ 
Outs. . ft. Grading and structures (except Bridges 20 or more spon) 3... 
Graded, 19._....; Roadbed width ; Cost 
Fils ~ ft. Bridges. 20 or more span, total length... RN Oe 
.  Murfecet or Paved, 19. ; Width. ft.; Type +: Base. é rcencn | \ costs 


Sides } 
ITEMIZED MAINTENANCE ESTIMATE FOR ANNUAL PERIOD. 


As Modified by | As Modified by 
St wy Com 


SEOREGATED COST ITEMS Expenditures Eatimate for REMARKS 


(For definitions see Bulletin No. 10) Preceding Ensuing Year Co. Com'rs 


Patrot 





To the State Highway Commissioner and Board. 
Engineer’ yaance of | 
yy providing for maintenance 
aslo al nu ot forth inthe form above (cand baring Ing ordered certain modifications thereof and entered same 
hereby approve and adopt sald 


i 
E 
[ 


Estimate (*with such mod! modifications), as the Advisory Budget for the maintenance of said section 
be the amount necessary to provide adequate 


peter clei epee Be 
County Permanent Highway Mat: Fand paar during said and upon to 
credit of said ty D matntennnes fund be insufficient, and further agseeingja event both said funds are unavailable or insufi- 
etent, to provide any remainder f: road and bridge provided by Section 5, Chapter 118, Laws of 1917. 


Approved and adopted thie. ee mpoennc-¢ 89a. 


statin’ and eanttiin’ to Gate Wigheey Beast 
Heras 








of “= / ny 


Coaaty. 





~Gounty Auditor aud Clerk of Board. 


FORM 1 OF THE WASHINGTON HIGHWAY MAINTE- 
NANCE COST KEEPING SYSTEM FOR ANNUAL COST 
ESTIMATE. 


penditures applied in highway maintenance in accordance 
with the rules, regulations and requirements prescribed by 
the State Highway Board and segregated under the following 
headings for cost-keeping, estimates and reports, viz.: 

“(A) Patrol: The prescribed maintenance patrol, includ- 
ing systematic inspection of the entire road section, immediate 
attention to drainage defects, removal of slight obstructions 
and such general ‘first aid’ repair service as can most effec- 
tively be rendered by a road patrol, as distinguished from defi- 
nite, stationed work capable of more direct cost segregation 
under other item headings. 

“(B) Drainage: The observation, care, upkeep, repair, re- 


newal, replacement, enlargement, extension, diversion or other 
required modification of ditches, drains, inlets, culverts, chan- 
nels, outlets and other drainage facilities which have been 
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provided in constructing the highway or which may become 
necessary for the stability and permanence of the roadbed and 
the usefulness for traffic purposes of the surfacing thereof at 
all seasons (snow blockades excepted). 

“(C) Dragging and Dressing: The dragging, grading, 
dressing, rolling and ordinary upkeep of the various types of 
improved earth, gravel or crushed rock roads so as to make 
and keep a smooth, compacted surface for the highway at 
proper crown and grade; also similar service to shoulders and 
slopes, in cuts and fills, as necessary to maintain the roadbed 
and roadway with widths at least equal to and gradients as 
easy as the original construction. 

“This heading shall be applied to sections of highway with 
‘hard surface pavement,’ only as to maintenance of shoulders 
and slopes, and keeping the pavement clean. 

“(D) Clearing: The removal and disposal of weeds, brush, 

em State of Washington County 

MAINTENANCE OF PRIMARY STATE HIGHWAYS 


Monthly Report of Expenditures... AD 


(insert moath) 
(Prepared in accordance with Rules, Regulations and Requirements of State Highway Board prescribed under State Law.) 


To the Board of County Commissianers of... oo 
end to the Biete Mighwey Commissioner. 

1 do hereby certify the respective amounts set forth im the frst column of the form delow, as being @ true and correct segre 

gated cost statement of expenditures made and properly apportioned upon thet certain continuous, constructed section of primary stete 

highway described in the title of said form, for the maintenance thereof, during the month of. a 


County, Washington, 


—a- <neullilighway ; Section Nog 





Ending ot 


ITEMIZED MAINTENANCE EXPENDITURES, 1» 
(Insert month) 


oa Total te Date 
saean tae Sopesens Calendar Yen Year 


SEGRECATED CosT 


ITEMS Ral 
(Bor defiditions see Bulletin No. 10) r- - 


Patrol 





Distribute 





Items an per definitions. Deserfbe in space below the location, 


to the 
smuidaes ab Gant be Ge ce ee one cee “contingency.” 


Make general statement of maintenance conditions of thie section of highway, noting any plans or suggestions for improvement 


Certified os @ true copy of report Aled with County Commissioners the... day of... a a =| Se 


—_- —— 


Geunty Auditor end Clerk of Beard. 


FORM 2 OF THE WASHINGTON HIGHWAY MAIN- 
TENANCE COST KEEPING SYSTEM FOR MONTHLY 
REPORT OF EXPENDITURES. 


trees, stumps, fallen timber and debris within the right-of- 
way, or when threatening the road or obscuring safe traffic 
vision at curves, even though outside the right-of-way. 

“(E) Removing Obstructions: The removal of rocks and 
sliding material, including any trees, stumps, logs or debris 
therewith, which have encroached upon or threaten the road- 
way, ditches or other portion of the constructed highway; the 
widening of any cuts or removal of spoil banks which become 
obstructive of traffic or vision. The cost of providing and 
maintaining detours for traffic around obstructions shall be 
included with this item. Snow removal shall be estimated 
and reported under this head but special note of the amount 
thereof shall be made in the ‘Remarks’ column when annually 
estimated and when reported for the month of expenditure. 

“(F) Resurfacing and Repair: The resurfacing and re- 
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newal to thickness and width at least equal to construction 
plan, of the various forms of gravel, crushed rock and macad- 
am roadway. 

“Applied to ‘hard surface pavements’ this item shall include 
all care, upkeep, repair and resurfacing, including such par- 
tial renewals of pavement as may be made under the limita- 
tions of maintenance prescribed by the State Highway Board. 
Any pavement renewal to full width of roadway and exceed- 
ing 30 ft. in length shall be specially noted in ‘Remarks’ col- 
umn, with location, length and cost thereof. 

“(G) Sprinkling (or Sanding): The treatment of any 
section of highway by sprinkling same, for the convenience 
of traffic by dust prevention and for the preservation of the 
highway surface material. 

“This heading shall be applied to ‘hard surface pavements’ 
when treated by ‘sanding’ or other topping treatment required 
for traffic needs or safety, especially in overcoming slippery 
conditions. . 

“(H) Structures: All work on any bridge, trestle, crib 
bing, retaining wall or other highway supporting structure 
(except drainage structures) or on any form of planked road- 
way, including safety inspection, care, upkeep, repair, strength- 
ening, attention to walks, railings and safeguards, planking, 
paving, painting, renewals, reconstructions and replacements. 

“Any estimate or report of expenditure proposed or made 
upon any structure for other than ordinary upkeep and re 
pair, involving a substantial renewal, reconstruction or re- 
placement shall be specially noted in the ‘Remarks’ column 
as to location, character of work and cost. 

“(I) Safe-Guards, Signs, Etc.: The safety inspection, care, 
upkeep, repair, painting, strengthening, extension, addition 
and renewal of all railings and other safeguards (exclusive of 
those on structures); also similar maintenance and renewal 
of signs of warning, direction and mileage, and additional 
provision therefor as traffic safety, need and convenience may 
require. , 

Under this head shall be listed any expenditure in the 
proper care, upkeep and general maintenance of highway traf- 
fic conveniences such as watering places, drinking fountains, 
springs, rest or comfort stations, which are or may be pro- 
vided for free public use in connection with the highway. 


Special note of such expenditures shall also be made in the: 


‘Remarks’ column, giving location, character and cost. 

“(J) and (K). Blank lines are left on the forms opposite 
these letters, which the engineer may use, if necessary, to 
designate any item or class of maintenance work or expense, 
which in his judgment cannot fairly be listed under any of 
the defined item headings. 

“While thus offering expansion opportunity for local needs, 
engineers are urged to make most careful review of the defi- 
nitions of all items printed on the form, before adding there 
to. It is believed they will be found inclusive of all classes 
of work and expense into which maintenance costs need be 
segregated. For uniform reporting and cost comparisons 
throughout the state, it is important that no change or addi- 
tion be made unless absolutely compelled by local require- 
ments and demonstrated to be necessary to the approval of 
the State Highway Commissioner. 

“(L) Industrial Insurance: The payments required and 
made for industrial insurance, medical aid, compensation for 
injuries and disabilities, so far as such payments are made 
from state or county funds on account of workers actually 
employed on highway maintenance. Such payments to be ap- 
portioned te various highway sections on the basis of the 
men employed and expense actually incurred on each section. 

“(M) Equipment and Supplies: General maintenance 


equipment, tools, etc., including any pits or quarries for main- 
tenance materials with the facilities for utilizing same; also 
any materials or supplies for general maintenance use, which 
cannot be directly charged and segregated to the appropriate 
items is to be employed in all cases where feasible. 
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“In preparing the ‘Annual Cost Estimate’ there shall be 
listed on the separate form provided therefor, in general sum- 
marized items, all anticipated requirements of the county for 
General Maintenance Equipment and Supplies, which will be 
applicable for use on various sections of highways maintained 
under county authority, and whose cost must therefore be ap- 
portioned rather than directly charged to separate sections. 
Opposite each such item shall be noted its estimated total cost 
for the ensuing annual period, and in the columns following 
the apportionment thereof (a) to all primary highways, and 
(b) to all other highways, in the fair proportion of relative 
application of such item to the respective groups of highways. 
The total of amounts thus apportioned to all the primary high- 
ways in the county shall then be distributed as between the 
various sections into which they have been divided for esti- 
mates and reports, in fair proportion of relative application 
of such item to the respective sections. The amounts thus 
distributed shall be entered in the appropriate column at the 
bottom of the form before described, and the respective dis- 
tributed amounts shall be inserted for ‘Equipment and Sup- 
plies’ on the ‘Annual Cost Estimate’ for the respective primary 
highway sections. 

“In preparing each ‘Monthly Report of Expenditures,’ sim- 
ilar procedure shall be followed, using the separate form pro- 
vided therefor, making statement of all county expenditures 
during the month reported for all General Maintenance Equip- 
ment and Supplies which cannot be directly segregated, the 
apportionment thereof as between the two groups of ‘primary’ 
and ‘all other’ highways, the distribution of the total appor- 
tionment as between the respective sections of primary high- 
ways, and the entering of such distributed amounts in the 
appropriate place on the monthly report forms. 

“(N) Supervision: Special maintenance engineering, in- 
spection and other supervision, also accounting and keeping 


office records of maintenance, with such supplies and other 


necessary expense incident thereto, so far as same are applied 
to general county highway maintenance and cannot fairly be 
included in payrolls and accounts directly segregated to the 
particular work to which applied—which direct segregation 
should be made whenever possible. 

“In preparing the ‘Annual Cost Estimate’ and each ‘Month- 
ly Report of Expenditures’ the separate forms consolidated 
with ‘Equipment and Supplies’ shall be used, appropriate 
spaces being provided for ‘Supervision’ entries. The same 
requirement of itemized statement covering all County Main- 
tenance Supervision, its apportionment between the two groups 
of highways and distribution between the sections of primary 
highways, as provided above for ‘Equipment and Supplies’ 
shall also be applied in entering, apportioning and distribut- 
ing ‘Supervision’ expenditures. 

“(N. B. The salary or compensation of any regular county 
officer, road district supervisor or county employe, whose po- 
sition or employment and compensation is not for the purpose 
of or dependent upon highway maintenance duties, but who 
may give attention to same in connection with other county 
duties, shall not be charged or apportioned against the main- 
tenance of primary state highways.) 

“(O) Contingencies: The regulation of the State High- 
way Board requires that the annual estimate ‘shall include, 
in addition to all definite items listed, an item of not less than 
ten (10) per cent. of the total of all other items for contin- 
gencies.’ 

“In preparation of “Monthly Reports of Expenditures,’ any 
class of work or expense which can properly be classed as a 
‘contingency’—i. e., not contemplated in the making of the 
annual estimate—shall be entered opposite the appropriate 
item of segregation, even though it increases same and creates 
a deficit for that item in comparison with the approved esti- 
mate or advisory budget. . 

“A description of the location, character and cost, with 
statement of the cause of every such ‘contingency’ expendi- 
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ture, shall also be entered in the space provided therefor on 
each monthly report form. 
Special Instructions 

“Referring to the column headings on the ‘Annual Cost 
Estimate’ form, it is intended that the first column shall be 
used to furnish the County Commissioners with figures avail- 
able for convenient comparison when considering the ensu- 
ing year’s estimate in the second column. At the time of pre- 
paring the annual estimate in December, the engineer mani- 
festly cannot insert precise totals for the ‘preceding year’ 
until he knows actual December expenditures. He should 
therefore enter eleven months total from actual reports plus 
an estimate for December. (For the 1918 estimate the ‘pre- 
ceding year’ expenditures will be derived from the monthly re- 


comm ta 


State of Washington, 


MAINTENANCE OF PRIMARY STATE HIGHWAYS 


Annual Cost Estimate For the Calendar Year 19 
COUNTY TOTAL for EQUIPMENT and SUPPLIES and for SUPERVISION 


With Apportionment between Groape and Sections of Highways for Separate Estimates 











SUPERVISION: (See Definition in Bulletin No. 10.) 


FR Attach Batension Sheet if re for additional items ) Totals 





DISTRIBUTION OF PRIMARY HIGHWAY APPORTIONMENTS BETWEEN SECTIONS REPORTED 


thon of Primary Highway Fieriies | Supervision S$ | Designation of Primary Highway Feeeict | Supervision 


Totals Totals 





FORM 1A OF THE WASHINGTON HIGHWAY MAIN- 
TENANCE COST KEEPING SYSTEM FOR ANNUAL COST 
ESTIMATE FOR EQUIPMENT, SUPPLIES AND SUPER- 
VISION. 


ports covering June to November, 1917, plus an estimate for 
December.) If actual December figures are available before 
the board approves the estimate, the totals in this column 
should be revised so as to include them, but there should be 
no delay in preparing, approving or certifying the Annual 
Cost Estimate on this account. The figures in this column 
are memoranda rather than records, and eleven months of ac- 
curate figures plus the December estimate will serve the pur- 
pose of comparisons. 

“Referring to the column headings on the ‘Monthly Report 
of Expenditures,’ it is intended that, 

“(a) In the first column shall be entered the segregated 
expenditures for the month reported; 

“(b) In the second column enter the sum of the similar 


segregated expenditures for all months in the calendar year 
preceding the month reported; 
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“(c) In the third column enter the totals of segregated 
expenditures for the calendar year to date, including the month 
reported, in all cases being the sum of the figures in the first 
and second column opposite each item; 

“(d) In the fourth column enter the unexpended balance 
remaining from the advisory budget total for each item as ap- 
proved in the ‘annual cost estimate’ at the beginning of the 
calendar year, deductions being made therefrom on successive 
monthly reports to the extent of the expenditures for each 
month as reported. When these deductions lead to a deficit 
in any item, note the amount of the deficit with an asterisk 
[*], and include in brackets. In compiling and entering the 
total of this column, ‘budget deficits’ as to certain items should 
be offset against ‘budget balances’ as to other items, and the 


State vi wv «.- “4 aay 


MAINTENANCE OF PRIMARY STATE HIGHWAYS 
Monthly Report of Expenditures, ——s a 


COUNTY TOTAL for EQUIPMENT and SUPPLIES and for SUPERVISION 
With Apportionment between Groups and Sections of High for Separate 


Vouny 





EQUIPMENT AND SUPPLIES: (sce Detinition in Bulletin No, 10.) 


Statement to Summarized Items of all County Expenditures During Month for General 
Maintenance Equipment and Supplies Requiring Cost Apportionment 
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FORM 2A OF THE WASHINGTON HIGHWAY MAIN- 
TENANCE COST KEEPING SYSTEM FOR MONTHLY EX- 
PENDITURE FOR EQUIPMENT, SUPPLIES AND SUPER- 
VISION. 


total should indicate the net balance (or deficit) applicable 
to that section of highway. 

“Whenever in any month there shall have been no mainte 
nance expenditures or apportionments chargeable to any sec- 
tion or sections of primary state highways, it shall not be 
necessary to use the regular monthly form, but the engineer 
shall in every such case certify on a sheet of similar size to 
said form, that there have been no such expenditures or appor- 
tionments chargeable to the given section (noting its number 
and designation), during the month stated. This certificate 
of no expenditures shall go to the County Commissioners and 
be transmitted to the State Highway Board the same as if it 
reported and segregated actual expenditures. 

“The engineer shall prepare each ‘Annual Cost Estimate’ 
and ‘Monthly Report of Expenditures’ in duplicate—one copy 
shall be kept by the engineer as a county record, the other 
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certified and transmitted to the State Highway Commissioner 
for the records of the State Highway Board. 

“At the conclusion of each calendar year the engineer shall 
prepare a consolidated report of expenditures for the entire 
year, being the sum of the twelve monthly reports which have 
been rendered. Unless a special form shall be prepared and 
furnished therefor, the engineer shall use a monthly report 
form for this consolidated annual report, inserting the calen- 
dar year where the form provides for entering the month. 
This consolidated annual report of expenditures shall be certi- 
fied to the County Commissioners and to the State Highway 
Board, at the same time as the monthly report for December. 
The engineer’s file of reports for each section, including its 
initial annual cost estimate, the twelve monthly reports of ex- 
penditures and the consolidated annual report covering and 
closing the year, shall be deposited with the County Auditor, 
and remain available as a county record.” 


Records for Two Years Now Available 


Two years of cumulative cost-keeping records of Washing- 
ton primary highway maintenance are now available. They 
cover about 250 separate sections of highway, each averaging 
nearly 6 miles length; including 11 types of construction and 
surfacing. Their maintenance is under the direct administra- 
tion of 30 Boards of County Commissioners and their county 
or maintenance engineers in charge. With an average of about 
50 miles of primary state highway in each county, the main- 
tenance organization covers these along with the larger group 
of main county and tributary highways, making the necessary 
apportionments for ‘overhead’ supervision, equipment, etc., 
as between the respective groups. 


Argument for Joint System of State Control and 
County Administration 

It may be opportune to emphasize the point just stated as 
the economic basis which supports the argument for county 
administration of maintenance of primary state highways 
under state regulation, as compared with direct state adminis- 
tration. Inasmuch as every county has and must continue in 
any event, its organization and equipment for the mainte- 
nance of several hundred miles of county highways over which 
it has sole jurisdiction, is not this existing county organiza- 
tion best equipped to cover most economically and efficiently 
the 50 to 100 miles of state highway within the same county 
territory? Is it wise or necessary to duplicate maintenance 
equipment and organizations by superimposing a separate state 
maintenance administration upon the relatively small propor- 
tion of primary highway mileage within each county? Will 
not a centralized State Highway Department control and di- 
rection of county maintenance administrations applied to pri- 
mary state highways, with state authority to prescribe and 
enforce standards of maintenance, and with requirement of 
uniform cost-keeping and records of the expenditure of the 
state funds apportioned for the upkeep of these main roads, 
best serve the common public purpose? Moreover, will not 
the tendency be to expand the application of the state-pre- 
scribed standards and requirements for adequate maintenance 
of the primary highways, to the other main and tributary 
county highways and thus uplift and establish the entire high- 
way maintenance plan and organization in all the counties? 
Thus runs the argument for the joint system of state control 








Name of Highway Mileage Expenditure 
I SD ov iviadinen dase wrsveckwerionon 237.54 $45,875.29 
BO ener ere ee 227.99 43,578.31 
Inland Empire Highway .................-. 210.14 51,746.94 
National Park THIghway ......-cccscescees 124.39 5,884.58 
I, icons niu: ciarsiea areca > al mn om 232.36 41,878.38 
DS Rs eee 71.27 20,295.53 
Central Washington Highway ............ 41.88 1,570.86 

Primary Highway Total........ccccee. 1,245.57 $210,829.89 
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(B) STATE OF WASHINGTON—PRIMARY HIGHWAYS 
Expenditures for Maintenance, Repairs and Equipment, 1917-1918 
1917 (7 months June-Dec.) 


or 
oO 





(A) STATE OF WASHINGTON—PRIMARY HIGHWAYS 
Expenditures for Maintenance, Repairs and Equipment, June, 1917- 
May, 1919 

Year Year Annual 

June, ’17-May,’18 June, ’18-May,'19 Average 

Name of Cost Cost Cost Per 

County Mileage Per Mile Mileage Per Mile Mile-Year 
I CS Sicti areca os'h 25.28 $36.08 25.28 $112.58 $74.33 
pO 2.27 283.10 ‘2.27 50.00 166.55 
a ee 38.84 359.38 44.67 390.40 374.86 
CS bo onidies's.60.0.0-e% 10.39 113.59 22.24 435.36 274.47 
I iota) ce biew ae 76.45 267.31 76.74 522.80 395.05 
idk weiia cd 00-08 18.04 429.60 28.82 464.28 446.94 
Columbia ........... 19.63 557.11 23.46 447.35 502.23 
CE Gide c bea auese 21.01 730.48 26.67 552.70 641.59 
BI sia 5650 the aes 23.17 108.68 31.69 432.51 270.60 
© INK bt. sraia'die'e aer'ee 1.91 8.34 19.16 180.58 94.46 
IE iia? a 25015 naa 5.78 982.49 5.7 288.80 635.65 
Se eee 20.68 143.89 38.31 246.67 195.28 
Grays Harbor ...... 69.93 596.88 76.17 864.53 730.70 
SNE i aie si arns-osss 31.84 237.67 34.81 334.25 285.96 
HIME oe cecscccsccens 119.68 $28.16 119.68 954.65 941.41 
eee 75.88 219.68 98.28 159.71 189.70 
eS EOI ere 77.90 157.31 77.90 463.88 310.60 
BEER ee 39.45 354.65 69.03 254.82 304.73 
AOE © eee osnorecneses 46.50 165.13 52.07 206.99 186.06 
ND 56-d-mane cesta 37.56 139.70 55.65 375.61 257.65 
BINS cites. gs in aS a b+ Ga 81.47 160.81 86.24 402.92 281.86 
Ire 27.00 536.20 27.25 417.14 476.67 
Snohomish .......... 42.41 234.48 44.12 157.36 195.92 
GOO oo ceri newses 94.57 171.93 106.29 544.57 358.25 
IES Go siles69.6.8:4-6:450 0-0 8.91 164.62 8.91 339.08 251.85 
2 OE eee 50.17 165.51 56.49 257.98 211.75 
Walla Walla ........ 40.55 $20.58 45.69 297.81 309.20 
ee 13.48 163.03 21.06 227.85 195.44 
ti rr 64.27 442.37 65.30 270.57 356.47 
I 5s 0 <c-zowaas 118.85 173.77 122.76 291.63 232.70 
30 Counties ...... 1,303.87 $327.84 1,512.79 $419.86 $373.85 

and county administration as in force in Washington. There 


is another side to this argument and there are some decided 
offsets in favor of the concentration of all trunk highway 
maintenance under direct state administration, irrespective of 
county organizations and boundaries. The figures of compara- 
tive maintenance costs of similar roads in adjacent counties 
are suggestive of decided differences of efficiency between 
county organizations, which concentrated state administration 
should overcome. 
Cost Data 

The tabulated statements which follow are a summary of 
the expenditures charged against the primary highways of 
Washington for their maintenance, repair and equipment 
therefor during the past two years (June, 1917, to May, 1919, 
inclusive), as reported by the county engineers in charge 
to the State Highway Commissioner. They are classified 

A—By counties exercising direct administration; 

B—By highways, as designated in the state primary sys- 

tem; 

C—By types of construction and surfacing. 

Interpretation of the Data 

For correct understanding of the preceding tabular state- 
ments and making fair comparisons therefrom, it must be 
borne in mind, 

(a) That the expenditures listed and averaged per mile 
include all charges upon the entire road, its drainage, road- 
bed, slopes, shoulders, etc., as well as the pavement or sur- 
facing—everything that has been necessary for the adequate 
maintenance, repair and general upkeep of the highway. 

(b) That equipment purchases make up about 15 per 
cent. of the total expenditures, varying from nominal up to 50 
per cent. in the various counties, apportioned upon the respec- 
tive highway sections to which applied. While this operates 














1917-1918 
1918 (Full Year) Cost per 

Per Mile Mileage Expenditure Per Mile Mile-Year 
$193.13 258.09 $107,171.13 $415.25 $384.24 
191.14 281.16 93,218.02 331.54 330.11 
166.88 336.93 136,132.45 404.04 360.58 
47.31 155.59 54,592.82 350.87 251.48 
180.23 250.55 111,288.96 444.18 394.36 
284.77 79.27 50,731.67 639.98 584.05 
37.51 48.94 6,633.43 135.54 109.30 
$169.26 1,410.53 $559,768.48 $396.85 $357.54 
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(C) EXPENDITURES 1917-1918, CLASSIFIED BY HIGHWAY CONSTRUCTION TYPES pon 
1917 (7 months June- Dec.) 1918 (Full Year) Cost per 
Type of Surfacing Mileage Expenditure Per Mile Mileage Expenditure Per Mile Mile-Year 
I a. vcnecwaslsatkeatent ene 8.81 $9,456.51 $1,073.38* 8.81 $6,652.29 $755.08* $914.23* 
in onncadasneeneanneed 90.59 5,110.60 56.41 102.38 11,427.54 111.61 106.12 
ee SND. nob apcedkecktanctceounees 19.74 322.21 16.32 23.24 7,871.09 338.68 224.21 
Bitulithic and Warrenite .........-.sseee. 14.41 3,040.50 211.00 17.77 5,143.54 289.45 316.07 
Sheet Asphalt ...... anceps enewam eae ait 5.97 326.05 54.61 5.97 207.07 34.68 56.39 
Me WIG Comerete o..cccccccccsescccccess ) : 
4% Width Macdam and Concrete.......... ) 7.80 1,798.50 230.58 8.53 2,461.81 288.61 327.91 
Bituminous Macadam ...........+seesseess 42.21 5,895.67 139.67 40.96 20,071.85 490.03 397.70 
Water-bound Macadam ..........seeseeeee 122.85 20,297.41 165.22 125.05 52,335.59 418.52 368.67 
Crushed Rock Surfacing ......cccccccscces 54.03 8,396.81 155.41 66.30 32,063.53 483.61 403.59 
I I bs rns heccceeanacecseneees 756.33 138,199.34 182.72 . 825.81 353,845.15 428.48 386.02 
Bee TR GES bc chins ck nccvecesexce 121.28 10,511.82 86.67 182.13 30,185.56 165.73 159.42 
Special, Bridges, Trestles, etc............. 1.55¢ TAT4.4T = ccvvce 3.58t | er ne ee 
BE Type TOtad occ cvcvvccsccencvees 1,245.57 $210,829.89 $169.26 1,410.53 $559,768.48 $396.85 $357.54 





*Abnormal expenditures on brick pavements due to extensive repairs and replacements account faulty construction and road-bed 


settlements. 


The 1917-18 average per mile year obtained by adding annual averages and equal division of sum. 


In all cases of other 


types than brick the 1917-18 mile-year average is obtained by dividing sum of annual averages by 1.5833, on account 7 months of 1917 


averaged with full year 1918. 


+This item represents unusual expenditures on bridges, trestles, etc., such as replacements, redecking, etc., amounting practically 
to reconstruction, and therefore excluded from ordinary maintenance costs of the highway sections in which located. 








fairly as a general state average, there are disproportionate 
equipment charges as between the several counties, which will 
not work out in fair comparison until at least four or five 
years of continuous records on this plan are made available. 


(c) That the traffic on the various sections of highways 
included in these statistics varies from 100 to 200 vehicles 
per day (in such counties as Adams and Franklin) up to 
2,000 to 4,000 vehicles per day (in such counties as King, 
Pierce and Spokane on the highways tributary to Seattle, Ta- 
coma and Spokane). Any comparisons between the relative 
county averages of cost of maintenance per mile, must take 
this volume of traffic into consideration, especially in the case 
of macadam and gravel-surfaced highways. 


(d) In general, and to a marked extent in certain coun- 
ties, the cost statistics are made higher than ordinary main- 
tenance should be, by the inclusion of incidental improve- 
ments to the highways, such as occasional widenings, addi- 
tional drainage facilities, bank protection along streams, pro- 
viding guard-rails and other safeguards of traffic, removing 
slides, etc. Most of the Washington primary highways are 
new construction of the past six years, and under a liberal 
application of the terms “maintenance and repairs” any de- 
fects or minor errors which are revealed by use and with the 
effects of the elements at recurring winter and flood seasons, 
are supplied and overcome from the maintenance funds. Thus, 
with the exception of pavements and structures, it can be 
demonstrated that the Washington primary highways have 
been decidedly improved by continuing maintenance more 
than they have been worn out by the traffic. Maintenance 
expenditures should tend to decrease its comparison with the 
record of the past two years, because of these incidental im- 
provements and repairs of new construction which have been 
liberally classified and charged to maintenance. 


(e) On certain sections of the McClellan Pass Highway 
in King county, and of the Olympic Highway in Clallam and 
Gray’s Harbor counties, the Federal Government spruce oper- 
ations of the war period imposed a most abnormal and de- 
structive use upon more than 100 miles of gravel-surfaced high- 
ways. Extension trucks carried great logs, often to aggregate 
weights of 20 to 25 tons, over miles of roads unfitted for such 
abnormal use; but with no other transportation resource from 
the spruce forests, these roads were devoted fo the national 
service. In order to keep up these roads under such traffic 
it required on the McClellan Pass Highway in King county an 
expenditure during 1918 of $1,861.37 per mile for the 19-mile 
section east of Enumclaw, which was the scene of the spruce 
hauling operations. Similarly on the Olympic Highway in 


Gray’s Harbor county south from Lake Quinault, it cost al- 
most $1,000 per mile to keep up the 37 miles of gravel-sur- 


faced highway during 1918. These abnormal upkeep costs 
swell the figures for these counties and types of highway. 

(f) The years covered by these tabular statements—be 
ginning with June, 1917, have witnessed the highest scale 
of labor and material costs ever known. Common labor had 
reached the $3.75 mark before June, 1917, and rose to $4.50 
and $5.00 during 1918, at which level it remains in June, 
1919 (for day of eight hours). This represents a full 100 per 
cent. increase from the $2.25 to $2.75 rates for similar labor 
in the pre-war period. And the materials necessary for main- 
tenance work have risen in almost similar doubled propor- 
tion. The Washington primary highway average of almost 
$400 per mile maintenance cost in 1918—and five months of 
1919 shows a continuance at about this rate—is fairly com- 
parable with $200 per mile during the period of 1910-16. 

Economy of Paved Highways 

At least one general conclusion is fairly deductible from 
the Washington figures of two years maintenance costs, viz: 
That there is a gap of $250 to $300 per mile per year between 
the group of hard-surface paved highways and the macadam- 
gravel group. Considering further that the paved highways 
carry a volume of traffic per mile, averaging two to ten times 
that of the macadam-gravel group, it is demonstrable from 
detail analysis of sectional reports that macadam-gravel sec- 
tions under traffic comparable with paved sections are costing 
from $600 per mile per year and upwards for their upkeep. 
In other words the real gap between maintenance cost of 
paved and macadam-gravel highways under similar heavy 
traffic is at least $500 per mile per year. Assuming a traffic 
of 500 motor vehicles per day or 182,500 per year, it is certain 
that not less than one cent per mile—some would place it 
as high as two cents—will be saved to the motor-operating 
public, or $1,825 per year per mile in actual upkeep cost of 
motor vehicles employed, to say nothing of increased traction 
results, time saved and convenience served. Adding the $500 
per mile of increased annual maintenance cost and $1,825 per 
mile of motor vehicle upkeep cost, makes a showing of $2,325 
per year per mile which can be saved by substituting a hard- 
surface pavement for macadam or gravel-surfacing. Half this 
amount would pay the interest on an investment of $25,000 
per mile in pavement. 

Whenever the traffic on a macadam or gravel-surfaced high- 
way approaches an average of 500 motor vehicles daily, the 
Washington experience demonstrates costs of $600 to $1,000 
per mile for such ineffective degree of upkeep as is possible 
for these highway: types under such traffic. In every such 
ease a hard-surface pavement is economically overdue, and the 
Washington program is to get these roads up-to-date by hard- 
surface construction as fast as resources and credit will 
permit. 























AvaustT, 1919. 








New Mechanical Methods Employed with Marked 
Success in Building Monolithic Brick Road 
trom Ashtabula to Conneaut, Ohio 








By F. A. Churchill, Conneaut, Ohio 


(Editor’s Note: By means of the two automatic templates 
which are being used for fashioning the concrete foundation 
of the Ashtabula-Conneaut monolithic brick road, the con- 
tractor is able to construct from 1,000 to 1,100 ft. of mono- 
lithic, 16 ft. pavement in a day, including foundation and final 
grouting. This piece of construction work is attracting much 
well deserved attention. The following article, prepared at 
our special request, does full justice to this truly noteworthy 
piece of modern highway construction.) 

Progress in road-building methods seems to advance in sud- 
den jumps rather than by means of slow development, and this 
applies as well to mechanical devices as to designs and types 
of construction. 

It was only about four years ago that monolithic brick 
pavements began to attract notice, yet monolithic and semi- 
monolithic construction—two forms of the same thing—have 
practically eliminated the old sand-cushion type of construc- 
tion. 


Early Monolithic Brick Surfaces Sometimes Rough 


Until very recently, however, the process of screeding and 
shaping the green concrete foundation for monolithic brick 
road was rather slow and required extreme care in order to 
get a smoooth, even surface. The usual method was to employ 
a wooden template, steel shod, moving on side forms, which 
was drawn over the concrete by means of the concrete mixer. 
Inequalities in the surface contour were equalized by filling 
* and hand luting. 

Very good results were obtained by this method, yet unless 
the contractor exercised care, and if the concrete happened 
to be dry and coarse aggregate appeared at the surface, there 
would be dragging of course aggregate by the blade of the 
template and the brick surfacing might not be as smooth as 
desired. In fact, one of the complaints against monolithic 
brick pavements was that it was likely to be rough. While 
the unevenness of surface could easily be avoided, measures 
to avoid it were not always adopted by the contractor who was 
in haste to complete his job. 

All difficulties of the kind mentioned appear to have been 
obviated by mechanical means, and henceforth there need 
be no rough monolithic brick surfaces. 

On a State—and Federal—aid road in Ashtabula County, 
Ohio, the main highway leading from Cleveland to Buffalo, 
some remarkable work is being done in preparing green con- 
crete foundations by mechanical means, and the uniqueness 
and efficiency of the means employed are attracting engineers 
and officials from all parts of the country. 

This road runs from Ashtabula east to Conneaut and it 
is 12 miles long. The brick roadway is 16 ft. wide, with an 
additional 2 ft. of concrete gutter on one side. A 4 in. wire- 
cut lug brick is being laid on a green concrete foundation 5 
in. deep. About midway of the terminals a small lake fed 
by a running stream furnishes the water, the latter being 
pumped through iron pipes along the roadway -by means of a 
power pump. 

Parrish Automatic Cutting and Tamping Template Employed 

As this road is the main thoroughfare for eastern and west- 
‘ern travel in northern Ohio, and carries an enormous traffic, 
it was desirable to expedite its construction to the utmost 
possible extent without sacrificing good construction. The 
serious problem of time involved the factor of preparing the 
green concrete foundation to a true surface, and this problem 
has been solved by the use of a Parrish automatic cutting and 
tamping template which is self-propelling. 

The template operates on wheels on the steel side forms 
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used to hold the concrete to line. It operates and advances by 
its own power, always in a forward direction, just behind the 
Foote concrete mixer but is in no way connected with the 
latter. 

The automatic template cuts the concrete base to a true 
contour a little higher than the required height of the finished 
surface, and then the rear section of the template tamps and 
vibrates the concrete to the true level and contour, leaving the. 
surface as smooth and even as a billiard table. 

The face of the tamping template is shaped to the true 
required contour of the pavement, as the mechanism is so 
adjusted that, always advancing, it delivers 65 successive taps 
on each section of the foundation covered by the face of the 
tamper. These blows are light, but they are delivered rapidly 
and the result is not only a perfect foundation contour and a 
uniform bedding course for the brick, but a thoroughly com- 








PARRISH AUTOMATIC CUTTING AND TAMPING TEM- 
PLATE and FOOTE CONCRETE MIXER AT WORK ON 
ASHTABULA-CONNEAUT HIGHWAY, OHIO, MAIN ROAD . 
FROM BUFFALO TO CLEVELAND. MONOLITHIC WIRE- 
CUT LUG BRICK CONSTRUCTION, STATE AND FED- 
ERAL AID ROAD 12 MILES LONG. 


pacted foundation of uniform consistency throughout, without 
air pockets or other voids or inequalities of structure. The 
tamping also brings to the surface, if desired, a matrix in 
which the brick become imbedded. 

The absolute uniformity of the surface produced on the 
green concrete and the uniform density of the concrete assure 
an even and firm bearing for the brick and realize the principle 
of rigidity of beam to the fullest possible extent. 

The Parrish template was used for the first time in regular 
contract work by its inventor in Illinois, and it is doing perfect 
work on this road. It operates below the rail as easily as on 
a level with the rail, and its possible rate of progress is de- 
clared by the contractor to be twice that which his big Foote 
power concrete mixer is able to provide for, or the brick 
layers to maintain. 

Thomas P. Fitzgerald, the contractor, who is using two 
of the Parrish automatic tamping templates, says that he is 
building from 800 and 950 sq. yds. of monolithic brick pave- 
ment complete in an 8-hour day, with each machine, and he 
avers that there is a great saving per square yard in labor and 
material as compared with the cement-sand film construction. 

In an interview, Mr. Fitzgerald said: “The tamping tem- 
plate is a great saving to contractors; also it makes better con- 
struction work.” : 

The points of advantage possessed by the Parrish template 
are: It works below rails, or on a plane with them; it keeps 
going ahead without reverse action; it tamps rapidly; it moves 
ahead at any desired speed; it makes a dense foundation with 
a true, smooth surface, and it makes the concrete of uniform 
consistency without air holes or other voids. 
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Description of Parrish Template 

Described in general terms, the template framework is of 
I-beams, with cross-bars to support the gasoline engine which 
operates it. The front I-beam acts as a cutting blade, set a 
trifle higher than the required height of the finished founda- 
tion. To the rear of that, and attached to the ends of rocker- 
arms, is a U-shaped channel iron beam set with the edges down, 
which spades the concrete. At the epposite ends of the rocker- 
arms, and rear of the spader, is a channel beam 3% ins. wide 
on its face, which acts as a' tamper, consolidating the concrete 
and finishing the surface to a true contour. 


The ends of the transverse I-beams of the frame are at- 
tached to flanged wheels which run on the side forms placed 
to hold the concrete in place on the roadway. The motive 
power is a gasoline engine placed in the center of the frame- 
work and geared to the shafts. Clutches and levers regulate 
the speed, and stop and start the machine. Small steel cables, 
wound around drums on the template and carried ahead and 
anchored to driven stakes, draw the template forward evenly 
and steadily. The clutches on the drums operate indepen- 
dently so that the template can be adjusted to work on curves. 

The cutting, spading, and tamping ‘members can easily be 
set to operate at any required depth below the side forms, 
or on a level with them. 

The template is mechanically simple, yet extremely effi- 
cient, easily learned and not complex, or delicate in mechanism. 

Great interest has been excited by the methods used in con- 
structing this important highway. Engineers, county officials 
and contractors from other states have visited the work for 
the purpose of inspecting the template and constructional 
work being done on the road, and even federal officials con- 
nected with road building have manifested an interest in what 
promises to be revolutionary methods of constructing not only 
monolithic brick but also concrete roads, since the template 
seems equally well adapted for finishing concrete slabs. 

This new mechanical equipment for road building marks 
the beginning of a new era in highway construction, as dis- 
tinctly progressive as the development of the new types of 
roads themselves, since more and better work can be done, 
and hazards of unsmooth surfaces are virtually eliminated, so 
far as foundation surfaces are concerned. 











Design and Construction of the Telephone and Tele- 
graph Tunnel Under the Chicago River 
at Harrison Street 








By Wm. Artingstall, Consulting Engineer, 730 Old Colony 
Building, Chicago, Jil. 


In laying conduit for cables, it has generally been under- 
stood that the nearer the conduits are kept to the surface of 
the ground, the less will be the cost of the installation. Some- 
times, however, this does not hold true, even where there is 
no pavement to replace, and the Chicago Plant Division of 
the Western Union Telegraph Co. has just completed one of 
these exceptions. 

Everybody knows that the Chicago River and its two main 
branches, roughly forming a big Y, with the stem connecting 
to Lake Michigan and the branches extending to the north- 
west and southwest, divides the city into the three divisions— 
North, West and South... The wholesale district, railway ter- 
minals, and main retail stores in the “Loop” are all within a 
mile of the junction of the two branches of the river. All 
the large office buildings lie within the loop, and it is in this 
section that the company is just completing their new building. 
Just west of the river are two large railway terminals, the 
Northwestern (lately completed) and the Chicago Union Sta- 
tion which accommodates several trunk lines and is now con- 
structing a new terminal station at a cost of over $20,000,000. 





Vout. LVII—No. 2. 


Western Union Layout 

The Western Union has a pneumatic tube system and cable 
run which forms a sort of belt between the main building, its 
branch offices and the various railway terminals. One side 
of this belt crosses the Chicago River at Harrison street and 
passes through the new Union Station. The enormous ex- 
pense of maintaining marine cables in the river and the pneu- 
matic tubes in the run compelled the use of a tunnel for the 
river crossing. The railway yard lying immediately west of 
the river could, under ordinary circumstances, be crossed by 
conduits, but the plans of the Union Station Company contem- 
plated the lowering of their yard from 4 to 8 ft., without in- 
terruption to train serivce. A large concrete sewer had just 
been built and, on account of the numerous other conduits, 
water-mains, viaduct columns, subway reservations, etc., there 
was very little room available for our work and what was 
available had to be reached by first passing under the new 
sewer, several deep manholes, etc., and keeping. sufficiently 
low to clear the railroad at its proposed grade. This meant 
expensive trenching under 18 tracks, 6 viaduct abutments, in 
various stages of collapse, and passing under a wide street 
intersection with more than the usual number of manholes, 
water mains, sewers, conduit runs and two lines of street rail- 
way tracks. Needless to state, the difficulty of laying conduit 
in a 10 to 14 ft. trench is sufficient without the additional 
burden of maintaining railway traffic of over 200 trains per 
day. 

Chicago Telephone Co. Layout 

The Chicago Telephone Company was in somewhat of the 
same fix as the Western Union, and had employed the writer 
as Consulting Engineer to develop a design for this crossing 
and maintain their cables during the construction of the new 
station. A complete study was made of the location and all 
the conditions entering into every feature of the work was 
thoroughly worked out. Four schemes were the result of these 
studies and estimates and, on the basis of the engineer’s 
recommendations, the telephone company decided to construct 
a tunnel under the river approximately 500 ft. long and 90 
ft. below the street surface. The Western Union decided to 
lease space in this tunnel, but later joined with the telephone 
company on an equal basis, so that now each owns half a 
tunnel. This took care of the river section, but the worst 
part of the run was still unsolved. Having participated in 
many conferences between the two wire companies, the writer 
was familiar with the Western Union problem and when en- 
gaged as consulting engineer by the latter company, he had 
no hesitancy in recommending that a small tunnel be de- 
signed so as to connect with the “joint” tunnel under the river, 
be projected west under the railroad yards, and come out in 
a manhole shaft on the west side of Canal street to connect 
there with the rest of the surface run. An estimate of cost 
was made to cover this scheme which ran less than the engi- 
neer’s estimate of the cost of a conduit run. Considerable 
doubt was expressed as to accuracy of the estimate for the 
conduit run, so the engineer prepared complete designs and 
specifications covering 

1st. A conduit run (with pneumatic tubes) located as 

close as practicable to the proposed track grade. 
2nd. A small tunnel, shafts, manholes, etc., between the 
same points as proposed for the conduit run. 


The Joint Tunnel 

The intention was to submit both designs to contractors 
for competitive bids. Only one contractor was willing to take 
a chance on the first proposition, so after informing the “main 
office” that propositon number one would cost slightly over 
50 per cent. more than the tunnel, providing the company 
took all the risks for damages, it was decided to withdraw 
the designs of the conduit run and submit only the tunnel 
designs for bids. Designs for the joint tunnel were submitted 
at the same time; James A. Green & Sons were low bidder in 
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each case and were awarded the contracts for both jobs. The 
small tunnel was estimated to cost $20,010; the bidding price 
was $19,955, while the final certificate called for $19,572.22. 
The large tunnel was estimated to cost $34,450, and cost $33,- 
491.76. Certain work was later decided to be done and given 
te the contractor at a cost of $4,037.35, so the whole work 
cost in round numbers, $57,000. 

The east shaft, called No. 1, is located about midway be- 
tween the river and Franklin street; shaft No. 2 on the op- 
posite side of the river is 500 ft. west; shaft No. 3 connects 
with the C. B. & Q. Ry., while shaft No. 4 is the western ter- 
minal of the tunnel at Canal street and about 1,200 ft. from 
shaft No. 1. The invert at shaft 4 is at—40 city datum, or 
about 60 ft. below street grade, and the slope is to the east, 
where at shaft No. 1, the invert is at —70, or 90 ft. below 
street grade. The various details that entered into and gov- 
erned the design will not be dwelt upon because they vary 
with each design and location and while interesting in them- 
selves, they would occupy more space than can be given in an 
article of this sort. 

. Shaft Sinking 

The first work on construction was shaft 1, the sinking of 
which proceeded without difficulty until within a few feet 
of the bottom, when just as the men were ready to quit work 
on the day shift, a small amount of seepage was noticed com- 
ing through the excavation. The next morning there was 60 
ft. of water in the shaft. This was then temporarily aban- 
doned and work started on shaft 2. This shaft is partly in a 
basement, partly through an old retaining wall (28 ft.) and part- 
ly under a filled street, carrying two car tracks. This formed the 
basis for an ideal iot of trouble if the work wasn’t handled just 
right, but fortunately our fears were groundless, the shoring 
was placed and the sheathing driven without trouble of any 
kind. After the first set of lagging was set, the shaft was 
sunk in the short time of 15 days. This shaft is offset from the 
tunnel in order to clear a proposed viaduct pier, so the tun- 
nel makes a curve at this point, on a radius of 80 ft., for a dis- 
tance of 35 ft. to meet the line drawn between shafts 1 and 4. 
As we had only 6 ins. to clear another caisson at the junction 
and were compelled to extend the tunnel 500 ft. one way and 
700 ft. the other, with a back sight base line of only 6 ft., 
the engineers on the survey were somewhat relieved when 
the tunnel was “holed-through” and they connected up at the 
shafts less than half an inch off line. 

After shaft 2 was finished, the “eye” or section of tunnel 
at the foot of the shaft was excavated and concreted. This 
is always a nasty part of the work, and the fact of its being 
14 ft. high and only 6 ft. wide, added nothing to its charms. 
A short distance from the eye, the tunnel widened suddenly 
to 12 ft. (This was to permit the small tunnel to pass on to 
shaft 4.) From this section toward the east the tunnel is 
drawn down to the regular section of the joint tunnel 6 ft. 
6 ins. high and 6 ft. wide. To the west the tunnel! is 4 ft. 6 
ins. high and 4 ft. wide. 

Splicing chambers 6 ft. 6 ins. high, 6 ft. wide and about 
15 ft. long are provided at two points, one for a future con- 
necting shaft to the Alton-Pennsylvania cables and the cther 
at the foot of a small shaft to the new C. B. & Q. Ry. freight 
house. This latter shaft is only 3 ft. in diameter, but was 
expensive on account of having to be built on an incline to 
clear the trunk sewer before mentioned. No difficulty was ex- 
perienced in the small tunnel except by some of the visitors, 
who found trouble in accgmmodating 6 ft. of height to a 4 ft. 
head room. The joint tunnel, however, made up for all the 
lack of trouble elsewhere. 

From start to finish, there was one thing after the other. 
Sand and gravel in the roof, water coming in at the top and 
sides, cave-ins from everywhere, but the bottom, and this at 
places was a swelling clay. Practically every foot had to be 
timbered. Time after time, a second or third cave-in would 
eccur before the timber could be placed. And I have seen 
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the “face” of the excavation move into the tunnel more than 
2 ft. in four hours. However, it was all completed in good 
shape and the contractors are entitled to considerable credit 
for their part of the work. 

Concrete was used both for the tunnel lining and for the 
shafts but the manholes were built of brick with an I-beam 
and concrete roof. The cables are placed on racks spaced 3 
ft. centers and supported by. clamps in the shafts. Two emer- 
gency ducts are laid under the floor of the tunnel and carried 
up the shafts, so that in case ef trouble with one of the 
cables, one or two new cables can be pulled in without wait- 
ing to pump out the water. Arrangements have also been 
made to install an automatic pump in case of necessity. 

The designs were developed in connection with Mr. W. W. 
Watts, now Division Plant Superintendent Western District, 
and the construction carried on under the supervision of Mr. 
C. C. Bowers, line supervisor. Mr. M. B. Wyrick is. Division 
Plant Superintendent in whose district the work was located. 











Why Some Engineers in the Service of the City of Chi- 
cago Joined the International Federation of Tech- 
nical Engineers, Architects and Draftsmen 








To the Editor: 

There has come to my hand a copy of the June number of 
Municipal and County Engineering, in the very frank and 
enthusiastic garb of an “American Association of Engineers” 
issue. 

Not being among your subscribers I would, in view of 
your evident attitude, hesitate to address you were it not 
for your equally frank statements that you “looked on from 
the side lines for a good while before deciding to cooperate 
witn the Association,” and that “since this magazine is de 
voted to the interests of the engineer in public service, it is 
our clear duty to co-operate with the Association in this work.” 

I assume, therefore that though your mind is evidently 
made up for the present as to the relation of engineers to 
society in general and to its governmental activities in par- 
ticular, you are still open to a frank and reasonable presen- 
tation of opposing views. The three editorials, the address of 
Mr. Stinchcomb, the three letters pertaining thereto, and the 
letter and salary table from St. Louis, all present a formid- 
able appeal, but to many of us they appear to ignore certain 
facts and reasonings, and it is these which I have in mind 
in writing to you. 

I cannot attempt to separate the presentations in the 
various articles, but desire merely to discuss three aspects of 
the whole question, namely: 1. The proper attitude of engi- 
neers toward public affairs generally; 2. The much-discussed 
question of “professionalism” in engineering, per se; and, 3. 
The related question, the proper attitude of men in technical 
pursuits toward labor unions. 

I wish to say that I speak, first, as a “professional engi- 
neer,” in the sense of your articles, being a graduate of Armour 
Institute of Technology, a member of the Western Society of 
Engineers, and a licensed Structional Engineer; second, as 
an engineering employe for 13 years, of the City of Chicago, 
with some outside experience, and third, as a member of the 
Chicago Local No. 14 of the International Federation of 
Technical Engineers, Architects and Draftsmen. 

First, then, as to the engineers, and public affairs. Neither 
J, in any of the capacities above mentioned nor any of my 
acquaintances in those groups, have any but the highest 
commendation for what is being proposed in many quarters 
looking to the recognition of the vital relation of the engineer 
to every public activity. As a citizen, but infinitely more 
as an engineer, he has a right to a voice in those matters, and 
as a citizen and an engineer he has a right to a material return 
commensurate with his ability and responsibility therein. 

As to “professionalism,” however, there seems to be a wide 

















60 MUNICIPAL AND COUNTY ENGINEERING 


disagreement. If, as I judge, you hold that engineering from 
top to bottom is a “profession,” then there is surely this 
disagreement. The great number of articles in the technical 
press in the last few years will certainly bear out this state- 
ment. The terms “profession” and “professional” themselves 
invite comparisons and yet, notwithstanding definitions, they 
are still so ambiguous as to make comparison almost im- 
possible. 

Although it is now true that in the so-called “learned 
professions,” a school training and degree are required before 
permission to practice is granted, it was not always so. An 
apprenticeship to a member of the profession was formerly 
enough to admit a man to practice. 

Engineering is perhaps the latest calling to emerge from 
this apprentice system, but it is emerging, as shown by pro- 
posals to license engineers in many sections of the country. 
When that becomes general there no longer need be any ques- 
tion as to the definition of “professional engineer.” It will 
not be “one who does this or that”’——-but “one who has an 
engineer’s license.” Many inconsistencies may exist and many 
inequities, perhaps, but the title will be settled. 

In the meantime, however, the hosts of young engineers and 
draftsmen are being urged and admonished by those older ones 
who have “arrived” not to forget the ideals of their “pro- 
fession” nor the ultimate recognition which must come to 
consistent and persistent effort. The older man in his ca- 
pacity of consulting engineer or manager or perhaps owner 
of large enterprises is interested greatly in low costs and so 
along with the admonition, the younger man has been receiving 
small pay and large promises for the future! But who has 
made it his business to remind the young man that he has 
only from one chance in fifteen to one in twenty to get even 
in sight of the top? And why, by the same token, is it neces- 
sary that the success of the one whose ambition and special 
fitness make him an executive, should so generally militate 
against the nineteen who are better fitted for and perhaps 
content with the jobs of turning out the work? They may be 
as good engineers as le or better, so far as mentality and 
technical training is concerned, and their work is as neces- 
sary to his success as his own. 

The pith of the matter then should be in the answer to the 
question which you quote—‘Shall Engineering be a profes- 
‘sion or a trade?” I say it is and will be both, and especially 
if we accept the definition of a “professional man” proposed, I 
believe, by the present president of the American Association 
of Engineers, Prof. Newell; I quote from memory—‘“A pro- 
fessional man is one who tells a client what to do and receives 
for this service a fee.” 

If on the other hand we continue as other professions do 
not, to include in the profession, the wage earning, technical 
man, will it work out? Does the man class himself that way? 
Are there not thousands of draftsmen and engineers, field 
men, and office men who realize that so long as they continue 
to do the work they are now doing in all sorts of industrial 
and municipal organizations, they cannot easily, be distin- 
guished from many of the groups of skilled labor? Endless 
attempts to make these distinctions appear invariably to fail 
either in reason or in actual comparisons. Great numbers 
of technical men realize this and realize, too, the truth of 
your statements that “affiliation with a national organization is 
highly desirable,” that “They have tested to complete failure 
the old plan of individual effort,” and that “the groups that 
remain unorganized can expect nothing better than the worst 
of it in the economic struggle.” 

Because they realized this, a group of Chicago drafts- 
men affiliated themselves, over twelve years ago, with The 
American Federation of Labor, knowing that they had nothing 
to hope for from the established engineering societies. Such 
groups multiplied, and while the old societies began slowly 
to take cognizance of the growing dissatisfaction among techni- 
cal men, such groups continued to multiply, and why should 
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they not? Because of the fear of strikes or other manifes- 
tations of organized effort? Even if it should come to this 
would there not be plenty of reason for it? 

The editor of Engineering and Contracting, discussing this 
subject in the issue of Sept. 4, 1918, said “If engineers in 
high position are ‘only human,’ and therefore not always 
humane, engineers in low position can scarcely be blamed 
if they too prove ‘only human,’ even, if in doing so they also 
prove shortsighted.” He and many others, be it admitted, 
doubted the wisdom of unions for engineers, but could not 
deny the excuse. He says, “Tired of waiting for adequate 
salaries, a thousand draftsmen, many of them graduate en- 
gineers, have joined a labor union.” 

This is but one of four or five thousand scattered in 35 
locals throughout the country but united in the International 
Federation of Technical Engineers, Architects and Draftsmen. 
Are these any less “National” in character than the Ameri- 
can Association, which you give such great credit for that 
feature? You espouse the cause of the Association because 
“after looking on” yqu find it not a trade union and because 
being devoted to the interest of the engineer in public service, 
it is your clear duty to co-operate,” ete. 

Some of us who knew of the American Association of En- 
gineers from its very inception, ascribe much of its success to 
date, to the leaven of unionism then present, and we think 
that to continue much longer in the esteem of the “ordinary” 
engineer and draftsman, it must return to those principles. 
Having watched at closest range, the drift of the Association 
toward that very “Chamber of Commerce” attitude which 
you so heartily approve, many of us have remained out of it. 
How else than with suspicion could the employed engineer 
view the election of a railroad president to the presidency 
of the Association? And how except with amusement or anger 
could they read the roster of the witnesses for the Associa- 
tion at a recent hearing before the Railway Wage Board? 
Their testimony has probably not been widely read but to 
the few who have had the privilege it is the best of evidence, 
not perhaps of the Association’s ultimate destination, but at 
least of its direction of motion until very recently. 

It is not, be it understood, without disappointment that we 
have seen this change in the American Association of En- 
gineers, since many others than yourself “looked on from 
the side lines,” but seeing ahead the shadow of the rock 
of “professionalism,” stayed outside. 

Quite naturally from the Association viewpoint, the action 
of the St. Louis engineers noted in your paper, is a notable 
event. When, however, 400 or 500 municipal engineers in 
New York, 300 in Chicago, and numerous government em- 
ployes in Washington and elsewhere, besides private corpor- 
ation employes throughout the country, turn to union affilia- 
tions, with a recognized international organization, is it not 
fully as notable in engineering annals, regardless of indi- 
vidual opinion as to its propriety? ; 

Whether or not the St. Louis men have been successful 
in their matters, I have not heard as yet, but that Chicago 
Local No. 14 of the E. A. and D. U. has obtained recognition 
as a body and the payment of its scale, is now a fact. 

I have even now trespassed on your good nature too far 
to permit further details of the scope and activities of these 
unions, but I hope you will be sufficiently “intrigued” to make 
other information acceptable. 

' Very truly yours, 


Chicago, July 24, 1919. TENNEY S. For. 











Correspondent Suggests Road Tax on Gasoline 








To the Editor: 

Several months ago, while sitting at lunch in the hotel at 
St. Catherine’s, Ontario, I got to talking with a stranger about 
good roads and the means of raising money for them. He sug- 
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gested that a tax on gasoline used in motor vehicles would 
be the most equitable means of raising funds. A little later, 
in looking through my files of literature on paving and road 
making, I ran across an article by Mr. Clifford Richardson, 
written many years ago, in which he discussed the same mat- 
ter. 

Some months past, I wrote an article suggesting the “Wheel 
Tax,” which many of the magazines published. There is 
some analogy between the wheel tax and the gasoline or fuel 
tax, as both try to secure the money from the service they 
receive. 

An annual tax on the “wheel” would not take into consid- 
eration how much the vehicle having the wheel was used dur- 
ing the year; while a tax on the “gas” would be in direct 
relationship to the actual use on the road. The more a ve- 
hicle is operated, naturally, the more gas it requires; also, 
the heavier the vehicle, the greater amount of gas it consumes 
per mile. Therefore, a tax on gas would most equitably com- 
pensate for the destructive use of the road by the owner of 
the vehicle. 

The “gas” tax would, of course, present some difficulty. 
Means would have to be found for taxing vehicles not using 
gas; and there would surely be other flies in the ointment. 
One of these would be the necessity of the province or state 
carefully supervising the distribution of gasoline to users 
of road: vehicles. 

As the matter of raising money for road improvements 
seems to be the great stumbling block in the way of “good 
road” management and construction, it seems to me that this 
is a very vital issue today. I would like to see a much more 
exhaustive discussion on the subject of taxation for good 
roads than we have yet had. 

Very truly yours, 
C. A. MULLEN, 
Director of Paving Dept., Milton Hersey Co., Ltd. 
Montreal, Quebec, July 17, 1919. 











Civic and Engineering Features of Grade Crossing 
Elimination 








By Allen L. Golinkin, Recently Assistant Civil Engineer, Divis- 
ion of Bridges and Grade Crossings, New Jersey Public 
Utility Commission, 1105 8S. Richmond St., 

Chicago, Ill. 


A grade crossing is generally understood to mean the cross- 
ing of a railroad by a highway at the same level. The term is 
also applied to the crossing of one railroad by another rail- 
road at the same level. 


During the period when railroads were first constructed in 
‘this country it was neither practicable nor economically pos- 
sible for either the railroads or the communities through which 
they passed to pay great attention to the matter of grade cross- 
ings. Later on when these sparsely settled communities grew 
into villages and afterwards developed into cities the necessity 
for protecting and eliminating grade crossings became more 
and more acute until of late years no single question affecting 
the relation of cities and railroads has received more attention. 
Like many another important matter of this character interest 
in the subject has lagged during the war but the fact remains 
that the question of separation of grades in cities and towns 
is vital and there is every reason to believe that it will receive 
considerable attention as soon as our internal conditions again 
become normal. 

The history of the work of systematically eliminating grade 
crossings possibly dates back to the early eighties but it is 
only within the past 20 years that it has been the subject of 
much discussion and study. A striking amount of grade 
crossing elimination work occurs in Chicago where it is re- 


ported that over 800 grade crossings were eliminated up to. 
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1912. Unquestionably this large number of crossings was 
necessitated by the low topography of the City but large num- 
bers of eliminations are also reported for New York. Phila- 
delphia also claims over one hundred to its credit and Buffalo 
over ninety. Despite this apparent activity dangerous grade 
crossings are still numerous, especially in the smaller cities, 
and much remains to be done in this matter. 


Civic and Engineering Phases of the Problem 


The problem of eliminating grade crossings can roughly be 
divided into two phases—the civic and the engineering. By 
the civic phase I refer to the agitation of the citizens of a 
community for the elimination of dangerous grade crossings 
within their community. Without going into a full discussion 
of this phase of the problem it appears that the final success 
of such agitation depends, in the last analysis, upon the attitude 
of the people towards human life. To the people of a town or 
city who are honestly convinced that the payment of a little 
additional tax or the disturbance of a few property values are 
minor items compared with the saving of human life there 
is practically nothing in the way of obtaining complete protec- 
tion on all crossings and the elimination of the more dangerous 
ones. While this is purely a civic problem and has little 
direct bearing on the engineering phase, it does have 
some connection with it insofar as the agitation of the people 
must take a concrete form in partially financing the cost of the 
engineering work involved. : 

From the engineering standpoint I believe it is generally 
agreed that some method of grade crossing elimination can be 
worked out for any situation. This, however, does not mean 
that the engineering treatment of a grade _ separation 
is always a simple problem, but only that the difficulties en- 
countered in topography, right of way trouble, and damage 
to property are rarely insurmountable. Given a competent 
engineer and sufficient funds it then follows that any grade 
crossing can be eliminated. 

Unfortunately tbe elimination of grade crossings is not 
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SUGGESTED SECTION FOR RAILWAY TRACK DE- 
PRESSION SCHEME PERMITTING PASSENGERS AN 
UNOBSTRUCTED VIEW TO ORIGINAL GROUND LEVEL. 


stressing the censiderations of resulting convenience to the 
traveling public, the aid in the industrial development of the 
community, and the saving of time in both’ railroad and high- 
way traffic, the fact remains that neither party can receive a 
financial return commensurate with the large amount of money 
expended. 


Engineering Treatment of Grade Crossing Elimination 

The following discussion includes some of the more general 
matters considered by the engineer in studying a grade cross- 
ing elimination project. 

There are six methods by which a grade crossing can be 
eliminated: 

(1) To leave the tracks at their original elevation and 
carry the street over them. ; 

(2) To leave the street at the original elevation and carry 
the tracks over it. 

(3) To leave the tracks at their original elevation and 
carry the street under them. 

(4) To leave the street where it is and carry the tracks 
over it. 
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(5) To lower the street below the original elevation and 
raise the railroad. 

(6) To raise the street above the original elevation and 
lower the tracks. 

The last two methods noted are modifications of the first 
four and might be included in them. 

In the choice of a final method for separation of grades 
there are many considerations but often one big element such 
as topography, geological conditions, or permissible railroad 
grade will definitely settle the scheme of treatment allowing for 
little choice in the other affecting matters. An instance occurs 
in Chicago where the ground is low and level, making depres- 
sion absolutely out of the question on account of the interfer- 
ence with sewer and water systems, thus leaving the only alter- 
native, elevation or partial elevation. However, there are 
many situations where grade separations are studied that al- 
low for a wider choice, places located at the summit of ascend- 
ing grades where depression might be used and again in level 
localities high above water where all elevation and depression 
methods can be considered. 

In the preliminary study of a grade crossing project the 
following points should be given serious and constant atten- 
tion. 

(a) If practicable railroad grades should not be made 
excessive and due regard should be given the railroad to take 
advantage of the changes for promoting operating economies. 

(b) Attempts should be made to benefit street traffic in ad- 
dition to eliminating delay at crossings. 

_(c) Care should be exercised in creating a minimum of 
property damage and the usual currents of traffic should not 
be seriously diverted. In this connection it is well to keep in 
mind the fact that all property damage is chargeable directly 
to the cost of the grade crossing elimination. 

_. (d) Since construction work on grade separation projects 
usually requires considerable time, attention should be paid 
to the inconvenience that will result to street traffic during the 
period. The frequent necessity for completely stopping both 
street and railroad traffic or building a detour around the en- 
tire project when depressing the tracks may often make this 
method inadvisable. 

Other considerations of varying importance which invari- 
ably enter into elimination projects include the matter of 
resulting convenience to the traveling public in the arrange- 
ment of stations, elements affecting the industrial develop- 
ment of the community, and finally the aesthetic considera- 
tions which from the very nature of the project should receive 
full attention. 

The number of crossings involved in the grade crossing 
elimination study is another element which has an important 
bearing on the method finally decided upon. In the case of a 
single crossing it is usually impracticable to change the rail- 
road grade, for this would cause a hump in the grade line 
with long approaches and great expense, while the method of 
raising the street over the railroad track could be done much 
more effectively. In the case of a city or a thickly settled 


community where a number of crossings would probably be - 


involved the plan of depressing or elevating the tracks and 
leaving the street grades alone would probably be the better 
scheme. 
Excavation, Bridges, and Change in Street Grades 

The subjects of excavation, bridges, and change in street 
grades are the specific problems involved in a grade separa- 
tion study and are given special attention by the engineer. 

The matter of excavation or fill is usually the ruling factor 
in estimating the cost of a grade crossing elimination project. 
To carry the tracks over the street requires a vertical separa- 
tion of grade of from 16 to 18 ft., allowing for a depth of 
bridge floor of from 3 to 4 ft., and headroom of from 13 to 14 
ft. To carry the street over the tracks requires a vertical sep- 
aration of grades of from 22 to 26 ft., allowing from 18 to 22 ft. 
for clearance and 4 ft. for floor depth. In cases of depression the 
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roadbed must also be wider because of the necessity for drain- 
age. Considering the difference of from 5 to 10 ft., in ver- 
tical separation of grades for these two plans and the addition] 
item of increased roadbed makes the total quantity of ma- 
terial involved in the depression scheme considerably greater 
than that required for elevation. While additional cost of 
trestle in the elevation scheme and other items such as bridge 
costs, maintenance of traffic, and the nature of the material 
to be excavated may sometimes indicate in favor of the de- 
pression plan the larger item of reduced yardage will, in the 
majority of cases, overbalance them. The advantage of non- 
interference with sewers, water pipes and public service lines 
also counts materially in favor of the elevation plan. 

Bridges for track elevation or depression are now made of 
steel or concrete, present practice being in favor of the latter, 
because it lends itself to better advantage of aesthetic treat- 
ment. The three general classes of structures used for track 
elevation are: 

(1) Bridges spanning the entire width of the street with 
a single span. 

(2) Bridges spanning the width of the street with two 
spans, a support being placed in the center of the street. 

(3) Bridges spanning the street with three spans, one 
support at each curb line. 

In all types the designer aims to obtain a structure which 
allows for a thin floor, the avoidance of any projection above 
the floor which might interfere with safety, and a form that 
allows for easy alteration in case additional track space is 
required. In the first type of bridge the arch can be used to 
good advantage. Bridges of the type having a support in the 
center of the street, have the objection of obstructing the 
roadway, which is most serious in the case of a boulevard, 
where it forms a barrier to the traffic and mars the appear- 
ance of the road and least objectionable on a street having a 
double car track where the space between the tracks itself 
tends to form a natural barrier between the traffic on both 
sides of the street. 

In eliminating crossings the necessity often arises for 
changing street grades which in turn brings up the problem 
of allowable street grades, drainage, and interference with 
sewer, water and gas mains. Many cities have maximum 
grades fixed by ordinance ranging from as low a permissible 
grade as 3 per cent. (in Chicago), to 8 and 9 percent. in hilly 
cities like Washington, D. C., and Brockton, Mass. The general 
plan in most cities, however, is to keep the grades below 5 
per cent. 

In studying the effect of complete elevation or depression 
on a contemplated separation of grades the question often 
arises as to the advantage of partial elevation of the street 
or a partial elevation of the street with partial depression of 
the tracks. In practically all cases a slight change of 1 to 3 
feet can readily be made in the street without causing serious 
property damage, expense or interference with view. This 
plan, however, is sometimes used to a real disadvantage where 
an attempt is made to cbliterate the effect of a so-called “Chi- 
nese wall,” by dropping the street elevation 4 or 5 feet. The 
dropping of 4 or 5 ft. on the street may often break up that 
desirable feature of continuity of view on the street without 
really changing the effect or appearance of the wall. 

In carrying the street under the tracks it is sometimes pos- 
sible to carry the roadway under at a lower elevation than 
the sidewalks. The difference in elevation between the side- 
walks and the roadway may sometimes be made as much as 
4 or 5 ft. at the deepest point, which allows for a maximum 
of clearance in the roadway where it is most desired. 

Whenever streets are depressed suitable catch-basins should 
be placed with proper connections to sewers. Similar ar- 
rangements must be made when the tracks are depressed. 
Where streets are depressed so much as to interfere with the 
existing sewerage system the problem becomes serious and 
ealls for either the designing of a new sewerage system or 
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the use of a siphon, both of which add tremendously to the 
cost of the project. 
Comparison of Elevation and Depression Methods 

Since the application of complete elevation or complete 
depression schemes still remains an open question in many 
situations, it might be well briefly to examine into the out- 
standing advantages and faults of each. 

The elevation of railroad tracks over the street allows for 
more efficient railroad operation in so far as it requires no 
structures that might interfere with the proper display of 
signals. Elevation also makes it easier to keep the track 
clear of snow and avoids the necessity of providing difficult 
and costly methods of drainage. 

In matters affecting the damage and inconvenience to ad- 
joining property some difference of opinion still exists as to 
the relative advantage of fill or cut. In cases of depression it 
is clear that the locomotive smoke is discharged at street ele- 
vation which certainly causes a more decided nuisance than 
would occur were the smoke discharged at a considerable 
distance up as would be true in elevation. Again, the puffing 
of the locomotive which is responsible for most of the objec- 
tionable noises of a railroad is less noticeable on an elevated 
track. However, the “Chinese wall” effect of an elevated 
structure is an eyesore and is considered more objectionable 
in some localities than the noise and smoke. 

With reference to construction, experience has proven that 
it is easier to elevate railroad tracks than to depress them, 
and that the inconvenience that results at street crossings 
during the period of construction is much less serious when 
the former method is used. 

As to the relative merits of the two schemes in so far as 
the traveling public is concerned, the elevation method offers 
a perfectly free and unobstructed view, while most depres- 
sion plans result in poor light, air and view for the traveler. 
If sufficient space exists this objection to the depression plan 
can be overcome to a large extent by using the section indi- 
cated in the accompanying figure. It will be noticed in this 
sketch that from a point 6 ft. above the track and 5 ft. from 
its center line (about the location of the passenger’s eye in a 
coach), a 1% line of sight exists to the top of the wall from 
which a 1% earth slope is then carried to the street elevation. 
This results in a full light from the street to the coach window 
and allows for an almost unobstructed view and good air cir- 
culation. 

With the item of expense again on the side of the elevation 
scheme, as pointed out in the discussion under excavation, 
and the additional advantages present in the foregoing factors, 
the elevation method of grade crossing treatment seems to be 
the better plan. 











Lack of Expert Engineering Advice in Paving Matters 
Costs the Public Vast Sums 








By Hugh W. Skidmore, Chicago Paving Laboratory, Consulting 
and Inspecting Engineers, 160 N. Wells St., Chicago, Ill. 


Observation of actual conditions reveals the fact that far too 
many pavements are either badly designed, or that the best 
paving materials have not been chosen, or both. The steady 
increase of frequency and weight of motor-driven traffic has 
rendered this fact more apparent in recent years. It is also 
true that evidence of these short-comings is more noticeable in 
the smaller cities, villages and counties; due no doubt to the 
fact that expert advice is more frequently lacking here than 
in the larger cities and highway departments. Thus, local 
Officials become easy prey to the promoter who is able to paint 
the rosiest picture. 

Notwithstanding the fact that matters relating to paving 
and other public improvements are usually in the hands of 
boards of commissioners, or similar bodies, the members of 
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which rarely have had any experience in such works, it is quite 
common to find that these bodies are averse to the employ- 
ment of experts, and will often even refuse to heed the counsel 
of the local engineer. In general, this attitude is due to ignor- 
ance of the actual economy of expert service. It is not at all 
uncommon to find these men of the opinion that outside assist- 
ance is entirely unnecessary. In communities where this 
spirit prevails, the worst failures are most frequently found, 
and the poorest engineering is* evidenced. Another class is 
that which will admit the advisability of employing the ser- 
vices of an expert (the cost of whch is always ridicuously 
small when compared with the cost of the project), but fear 
an avalanche of public protest would follow such an innova- 
tion. The local boards which do not regard with suspicion 
a proposal purporting to supply the necessary means of safe- 
guarding the public investment represent a decided minority; 
yet it is doubtful whether anyone of the members thereof 
maintain the same feeling toward the employment of a first- 
class attorney to advise him regarding a business transaction 
representing a few thousand dollars, nor would he hesitate 
to seek the counsel of a physician even for a slight or imagin- 
ary complaint. The difference seems to be that the average 
man has not yet learned that he can ill afford to do without 
the services of an experienced engineer. Or, perhaps, it may 
be partly due to the fact that public funds (everybody’s and no- 
body’s money) is involved, and the expenditure thereof is not 
entirely free from the taint of politics. 


A dissertation on the short-comings of the local administra- 
tion of public improvements is not intended, but it is thought 
that perhaps one very serious obstacle in the path of proper 
education of the public, regarding the need and wisdom of 
employing sound engineering experience where it is needed, 
is here represented. The problem seems rather difficult of 
hasty solution, yet it is a most serious one, because vast sums 
of the people’s money is invested annually in pavements. This 
expenditure should, and must be, properly safeguarded. More 
money is spent each year for paving and road building than 
for any other one item of public improvement, and there 
seems to be slight doubt that some of it is unwisely and im- 
properly spent. 

Federal and State aid will undoubtedly have a material 
effect in relieving the situation. Under the expert supervision 
of the engineers on these projects, good construction will fol- 
low, thereby setting an example. But this will not necessarily 
prove a cure; unscrupulous material men and contractors will 
still have many fertile fields. It is rather surprising in this 
day of enlightened business methods to find even a few materi- 
al salesmen and contractors who seems to have entirely lost 
sight of the well known fact that the game must be played 
pretty much on the square, if one expects to continue doing 
business. Promoting by educational methods is efficient, also 
beneficial. A good job well done, a good article at a fair price, 
advertise themselves; but unfair methods, misrepresentation, 
calumniation of the others fellow’s goods, cheating the job, un- 
reasonable prices, etc., all contain the seed of self-destruc- 
tion, and will ultimately ruin the habitual user. 

Engineers are not altogether blameless in many instances. 
Often they have been given too much to the seeking of a con- 
venient door through which they might gracefully retire from 
a bad situation; too often have they lacked the courage to 
raise their voices above a weak protest; entirely too often for 
the public welfare and the good of the profession, have capable 
engineers, experts in their line, stood aside and let some inex- 
perienced local engineer go through with, or attempt to put 
through, a job, when they could have had the job for the ask- 
ing, thereby giving the community a good piece of work in- 
stead of a poor one, and at the same time, providing the local 
engineer the best possible opportunity of enhancing his own 
education. 


The employment of a special engineer to render expert 
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service will in no way interfere with the duties of the local 
engineer, since under such an arrangement, he usually serves 
as resident engineer. The duties of the engineer in the small 
town or average county cover a wide variety, such as drainage, 
sewerage, water supply, surveying, paving, lighting, parks. 
etc. Ordinarily such communities cannot afford the expense of 
employing a man with very extensive experience along so many 
lines. Therefore it is only logical that such communities con- 
tinue to employ less experienced engineers at fair salaries to 
handle the general run of engineering work, and then employ 
special engineers on special work. 

Before the situation can be entirely cleared, the laws in 
many localities will have to be revised, e. g., laws which pro- 
vide that property owners shall select the materials and type 
of construction, regardless of the opinion of the engineer, 
simply create the greatest opportunity in the world for the 
promulgation of the propaganda of quacks. It is not advo- 
cated that the taxpayers be refused a proper hearing in such 
matters, but, for the general good, engineers generally must 
have more to say regarding matters their training and experi- 
ence qualifies them to deal with. 

It appears that the quickest and surest way out lies in the 
hands of the engineering profession. By increased activity 
in civic affairs and educational effort the general public must 
be converted. A start has been made by certain organizations 
—the work must continue—and it deserves the unqualified sup- 
port of the entire profession. 








Results of Two 24-Hour Tests of Two Riensch—Wurl 
Sewage Screens at Dyckman Street, Man- 
hattan, New York 
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To the Editor: y 

You may be interested in the results of two 24-hour tests 
made in cooperation with the Department of Public Works of 
the Borough of Manhattan (represented by Mr. C. E. Gregory, 
Bngineer of Drainage and Sewage Disposal) of the two Reinsch 
Wurl screens for sewage recently installed at Dyckman street. 
The test data follow: 





Screen No. 1 Screen No. 2 


Witte Gf BiG oc cccccccccccssces 3-64 in. 1-16 in. 
ND dcena ces ntubnensiatsenaeee 0.56 R.P.M 0.426 R.P.M. 
Dee Ge WEL. ccdsessetnaccecene Mon. -Tues. Wed.-Thurs. 
RS Eee ery et 1,687,700 Gal. 1,554,500 Gal. 
Raw Sewage— 
Suspended Matter ........... 137 P.P.M. 122 P.P.M. 
Settleable Solids ............. 100 P.P.M. 78 P.P.M. 
Screened Sewage— 
Suspended Matter ........... 101 P.P.M. 102 P.P.M. 
i CE 66 cnc one neces 64 P.P.M. 568 P.P.M. 
Removed by Screen— 
Suspended Matter ........... 36 P.P.M. 20 P.P.M. 
MetteeNe DOMES 2. ccvcccccvce 36 P.P.M. 20 P.P.M. 
Screenings— 
DPREND: dcéccnrccsccesccccces 78.5% 81.7% 
SE on ndvaventeseeece 21.5% 18.3% 
Aan (Dry Basis) ..cccccccces 14.1% 9.1% 
WEERGte BEMSCOE cccrcccccseses 85.9% 91.9% 
TED <ictcecddetederctosvees 38.32 Cu. Ft. 25.88 Cu. Ft. 
Vouumne per Mg. .ccccccccccce 22.7 Cu. Ft 16.65 Cu. Ft. 
EE chen chee ke cmachbnes-s 2,132 Lbs 1,443 Lbs. 
Wee BOE Bcc cdcccccncces 1,264 Lbs. 928 Lbs. 
Were, Ber Ca. Ft..ccccccess 55.6 Lbs. 55.8 Lbs 
Removal of Suspended Matter.. 26.3% 16.4% 
Removal of Settleable Solids... 36.0% 19.6% 


There was a short sharp, shower between 12 and 12:30 
P. M. on June 9th but this does not appear to have had a 
marked effect on the day’s run. 

Other shorter tests confirmed the superiority of the 3/64- 
in. slot over the 1/16-in. size for this sewage. Also, that the 
screenings generally contained about 80 per cent moisture and 
weighed about 55 Ibs. per cu. ft. It will be noted that the 
quality of the screened sewage in the two tests was not very 
different. 

The loss of head was about 0.25 ft. with the 3/64-in. screen 
and but a tenth of that with the 1/16-in. screen but this small 
loss was no doubt due in part to the fact that the flow was 
only one-third of the screen capacity. 

KENNETH ALLEN, 
Municipal Bldg., New York, July 29, 1919. Sanitary Engineer. 
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Procedure in Making Tests of Effect of Motor Truck 
Traffic on Road Surfaces 








By A. T. Goldbeck, Acting Chief, Division of Tests Bureau 
of Public Roads, Washington, D. C. 


In view of the present uncertainty .regarding the manner 
of procedure in the design of high types of road surfaces to 
withstand heavy truck traffic, the Bureau of Public Roads and 
Rural Engineering has started several series of investigations 
to determine: (1) the amount of impact delivered to roads 
and, (2) the effect of this impact upon different types of road 
surfaces. Having determined the amount of the impact de 
livered by trucks of different sizes the same impact will be 
delivered to specially constructed road slabs with the idea 
of determining how much impact different types of road 
surfacing will withstand before failure takes place. 


The manner of procedure in determining the amount of 
impact is to allow trucks of different sizes and weights, fitted 
whenever possible with both solid and pneumatic tires, to drop 
on a plunger fitted in a hydraulic jack. The blow of the im- 
pact is delivered to a specially prepared copper cylinder and 
this cylinder is deformed a definite amount depending upon 
the impact. Similar cylinders are tested under static loads 
in order to see how much static load deforms the cylinder 
the same amount that it is deformed by impact. 


In order to determine the effect of this impact on high 
types of road surfacing a large number of slabs have been con- 
structed: (a) on a soft subgrade and, (b) on a well drained 
subgrade. A machine has been built designed to approximate 
the conditions on the rear wheel of a truck. This machine 
consists of a weight approximating the unsprung weight of 
the truck and supporting on a large spring another weight 
designed to approximate the sprung portion of the weight of 
the truck. These weights are allowed to fall repeatedly on 
the center of the slab until failure ensues. The impact re- 
quired to break the slab to an amount which would make it 
a practical failure will be determined. 


It is the idea to fit motor trucks with a special device to 
determine the roughness of different road surfacings so that 
the amount of impact delivered to the surfacings may be 
determined. Using the above outlined series of tests as a 
basis it should then be possible to state how much impact or 
what volume of certain classes of traffic a road of a prede- 
termined type of surfacing will be able to carry when the sub- 
grade is of a definite character. In other words, the whole 
idea is to gain sufficient data to permit of the design of high 
types of road surfacings to withstand heavy truck traffic. 











The Selection and Use of County Road Machinery 








By J. R. Johnson, Division Engineer, Kentucky Department 
of Public Works, Pineville, Ky. 


The development of road machinery has enabled us to 
meet the demands of the times, said Mr. Johnson in his ad- 
dress during Road Builders’ Week at the University of Ken- 
tucky. Road machinery is a development, not a discovery. 
During the past four decades the advance from hand-tools to 
the modern road machinery has been rapid. The law estab- 
lishing the labor system for maintaining public highways in 
Illinois, enacted in 1879 enumerates the various implements 
that overseers may require to be furnished as follows: spades, 
shovels, axes, hoes, plows and a yoke of oxen or a team of 
horses or mules. This indicates about the equipment which 
at that time was deemed necessary for highway work. Com- 
pare this primitive equipment with the elaborate machinery 
used today and you will find an explanation of the great su- 
periority of present day roads. 
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Use Care in Selecting Equipment 

One of the first steps to be taken by a county entering upon 
road construction should be to supply itself with an outfit of 
machinery adapted to its especial needs and conditions. 

The selection of machinery of this kind is attended by 
many difficulties; pictures in catalogues can be made ex- 
tremely alluring and traveling representatives of manufactur- 
ing houses are often equipped to outrival Demosthenes in 
tricks of persuasive oratory. Members of fiscal courts are 
often not versed in the subject and are in danger of falling 
easy prey to artful salesmen. We must, therefore, not accept 
without reservation the claims made for certain machinery 
and for some so-called modern improvements. When we are 
told, for instance, that a certain machine will send all the 
drag and wheeled scrapers to the junk pile, we should not 
exert undue haste in disposing of these useful articles. 

However, it is hard to overestimate the value of the modern 
machines. Take away all the machinery made especially for 
road construction and our present enthusiasm would suffer 
a serious abatement. A proposed construction that looks al- 
most impossible when contemplated from a pick and shovel 
viewpoint, becomes easy when the steam shovel begins to 
walk through earth, stumps, roots and rocks in its superhuman 
march over the road which it makes as it goes. 

Since the value of machinery is universally recognized, 
and since its selection is so important, any county runs much 
risk in leaving purchase to inexperienced men; the necessity 
for the advice of trained experts in this, as in other lines of 
big business, is apparent. 

I would, therefore, suggest that before any money is ex- 
pended, each county contemplating road construction or im- 
provement should provide itself with a duly qualified engi- 
neer, who shall be competent to advise the fiscal court in the 
expenditure of its money as well as to supervise and direct 
the location and construction of its roads. He, to my mind, is 
by far the most important and valuable of all road machines; 
he is the head of the system, the dynamo which will furnish 
power and direction to all subsidiary machinery. His wise 
advice will prevent disastrous mistakes and useless waste of 
the taxpayers’ money. 

Factors Influencing Selection of Equipment 

The purchaser of equipment for a given county must be 
governed: First, by the kind and amount of road to be con- 
structed or repaired; second, by the availability of contractors 
and, third, by the ability of the county to pay for it. While 
it is not likely ‘that the fiscal court of any county and the 
fiscal court succeeding it in office would recommend or select 
anything like the same equipment for the county, I have con- 
fidence enough in the engineering profession to assure me 
that two competent engineers would select practically the same 
outfit. 

Let us consider two counties, side by side, and as nearly 
identical as possible in the amount of road already built and 
‘in their requirements for the future. The first has a good 
working organization that has been handed down from one 
fiscal court to another, while in the other, the roads have al- 
ways been constructed and maintained by the brothers and 
cousins of its squires and the grandchildren and nephews of 
the county judges. The first county will need a good ma- 
chinery outfit, while the other needs absolutely nothing but a 
pen and ink with which to sign contracts till its citizens be- 
come capable: of self-government. 

In discussing county road machinery at this time, I take it 
that the most important phase of the subject is county owned 
machinery. How much and what kind of road building equip- 
ment should this county or that county own? And I feel that 
I am justified in omitting from consideration special equip- 
ment for concrete, brick, asphalt and wood block roads since 
these are not much in evidence in our state. 

Contract Method Favored 

The machinery outfit for any county should include appa- 
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ratus for a moderate amount of construction as well as ade- 
quate equipment for maintenance; the latter being of far more 
importance than the former. As a rule, original construction 
should be done by contract. The less in force account work 
by counties is far in excess of a reasonable profit for a con- 
tractor. As evidence of the economy of contract work, we 
note that most railroad construction is done in this way. Since 
most of the machinery needed for construction is the same 
as that needed for maintenance, little in addition to good 
maintenance equipment will be needed for a moderate amount 
of construction. 

Counties that have progressed properly in road building 
need little advice in the purchase of machinery, since they 
have learned to entrust such matters to the judgment of ex- 
perts. In discussing this subject, I therefore have in mind 
constantly those counties in which road construction is in its 
infancy. 

Influence of Local Conditions 

The necessities vary widely in different sections and are 
controlled almost entirely by local conditions. It is therefore 
difficult, I might say, impossible, to prescribe machinery equip- 
ment that would be equally useful everywhere. 

Graded Earth Roads 

Counties having graded earth roads only should be liberal- 
ly supplied with small tools—plows, dragscrapers and wheeled 
scrapers, one ditching plow, one heavy grader, one light 
grader, one 10-ton roller, one 3-way drag and a single drag 
for each 6 to 10 miles of road in the county. While the roller 
is not essential for earth roads it is very valuable in com- 
pacting new construction as well as on roads where consider- 
able repair work has been done. If one of the two graders is 
to be dispensed with, it should be the light one. In the most 
progressive counties, where earth roads are oiled, an oil- 
sprinkling wagon would be necessary. “The county engineer 
who fails to demonstrate in his county the best methods of 
maintaining earth roads is not worthy of the name, and io 
do this, he must have the proper outfit for maintenance. 

Waterbound Macadam Roads 

Since all counties will have some earth roads to construct 
and maintain, those having waterbound macadam roads chiefly 
will need the same equipment as those having earth roads only. 
For these counties we should add to the above list a sprink- 
ling wagon of 300 to 500 gals. capacity, a scarifier or a scari- 
fier attachment for either the grader or the roller. If the 
financial conditions permit, it is desirable to have two rollers 
instead of one, a few 2-ton dump wagons and one or two motor 
trucks of 2 to 3-ton capacity. Where available material for 
macadam surface is to be found a complete quarry and crusher 
plant should be provided. This may be portable or stationary, 
depending upon the distribution of the stone in the county. 
It is well to have the facilities for the transportation of stone 
from crusher to the road, divided between wagons and trucks, 
as it is sometimes advisable to use one and sometimes the 
other, and when necessary both can be used together. 

Gravel Roads 

Counties having gravel roads will need the same equip- 
ment as those having waterbound macadam, except that the 
quarry outfit would need to be replaced by a gravel screening 
plant. In the construction of gravel roads the practice all too 
general has been to take the gravel just as it was found in 
the pit, without any screening, and use it for surfacing the 
road. One objection to this procedure is that too much sand 
often occurs in the gravel, to give the road surface good wear- 
ing qualities. A second objection is that where gravel de- 
posits carrying any considerable amount of large pebbles are 
put on the road without screening, the large pebbles are found 
showing through the surface of the road after a little wear; 
these are soon loosened by the traffic and the result is that 
the road soon begins to deteriorate. 

Bituminous-Bound Roads 
A county having bituminous-bound roads of any descrip- 
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tion will need all the tools and machinery heretofore sug- 
gested. In addition, I should recommend only the appliances 
necessary for maintenance, because it is even more desirable 
that roads of this type should be originally constructed by 
contract, than those of simpler construction. For the main- 
tenance we would need a 500 gal. pressure road oiler, suitable 
for either hot or cold application, a rotary road-sweeper, suit- 
able boiler for heating a tank car and a heating kettle on 
wheels. 

In addition to the plants already outlined, many pieces 
of machinery may be needed in road construction which have 
net been mentioned and which under some circumstances 
should be owned by the county. A steam shovel is a great 
time and money saver where it can be used to advantage. A 
concrete mixer is very desirable where there is enough con- 
crete work to warrant its use. Under ordinary circumstances, 
however, these machines can be leased or worked by contract 
rather than be owned by the county. Many appliances not 
designed particularly for road construction are used for special 
purposes, but need not be given a place in the discussion of 
road machinery. 

The Care of Machinery 

I would feel that I had neglected a very important phase 
of this subject if I did not say something about the care of 
the machinery after it has been selected, purchased and used. 
It is the duty of the county road engineer to care for the 
machinery and tools belonging to the county, as witnessed by 
Section 49, Chapter 80, Acts of 1914, part of which reads as 
follows: “All road machinery shall be under the care of the 
county road engineer, and shall be cared for by him, at the 
expense of the county to which they belong. He shall cause 
to be made annually a written inventory of all such machin- 
ery, tools and implements, indicating each article and the 
value thereof; also the necessary cost of repairs thereto and 
deliver the same to the County Clerk of the county on or be- 
fore October 1st, in each year, and shall, at the same time, 
cause to be filed with the County Clerk his written recom- 
mendation as to what machinery and implements should be 
purchased for the use of the county, and the probable cost 
thereof; he shall provide a proper place or places for housing 
and storing all machinery and tools, and implements owned 
by the county and cause the same to be stored therein when 
not in use.” In this connection, a very urgent duty of the 
custodian of the county’s equipment is to keep it in repair. 
Nothing more strongly proclaims the worthlessness of a county 
engineer than the fact that his machinery is not kept in 
repair. 











Instructions Governing the Sampling and Inspection 
of Road Making Materials in New Jersey 








Instructions governing the sampling and inspection of 
road-making materials for the guidance of the inspectors of 
the New Jersey State Highway Department were recently pre- 
pared by Wm.:G. Thompson, State Highway Engineer, and 
are given herewith: 

Whenever an inspector is assigned to a job, he will notify 
the laboratory at once, giving his name, official title, present 
address, name, location and type of pavement or road, name 
of contractor, name of resident, county or division engineer 
under whose jurisdiction the work is to be performed. The 
inspector will secure as soon as possible from the contractor 
the source and location of the various materials that will be 
used. He will notify the laboratory at once, giving the 
source and location of such supplies. When the materials 
are purchased from a producer, give name and address of 


said producer, method of shipment, and source of supply; 
when produced by the contractor, give location of pit or 
quarry and method of shipment. 

Inspector’s Equipment—Each inspector will be furnished 
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with report blanks, stationery, sample bags, shipping tags, 
and the apparatus needed to make the field tests required. The 
inspector shall secure this equipment before any pavement 
has been constructed. This equipment is charged to the in- 
spector, who is responsible for its proper care and return to 
the laboratory when the work is completed. Equipment that 
is lost, injured or broken, will have to be replaced at the 
inspector’s expense, unless the inspector is in no way respon- 
sible for said loss or damage. 

Size of Samples Required—The size of the first samples 
sent of each material shall be as follows: 

Portland cement—\' of a large sample bag full. 

Sand—2/3 of a large sample bag full. 

Stone .or gravel—l large sample bag full. 

’ Brick or asphalt block—15 bricks or blocks. 

Granite block—2 blocks. 

Fillers for bituminous pavements—% small sample bag 
full. 

Bituminous cements—1 quart can full. 

Liquefier—1 gal. can. 

The size of all subsequent samples of these materials shall 
be as follows: 

Portland cement—2/3 of small sample bag full. 

Sand—2/3 of small sample bag full. 

Stone or gravel—1 small sample bag full. 

Brick or asphalt block—1 block of each. 

Granite block—1 block of each grade. 

Fillers for bituminous pavements—\% of small sample bag 
full. 

Bituminous cement—1l1 pint can. 

Bituminous pavement samples—-8 to 10 in. square. 

Note—No samples need be forwarded of materials used in 
macadam or gravel pavements unless the inspector is in doubt 
whether these materials meet the requirements of the specifi- 
cations, in which case samples of same should be forwarded 
in the usual manner. 

Samples of Raw Materials Required Before Construction 
Starts— Samples of such materials as the inspector has to 
sample shall be secured before shipment if possible, other- 
wise sampled at once when the material arrives at its ship- 
ping destination. 

Whether a material has been previously sampled or not, a 
sample shall be taken from the. first shipment of all Portland 
cement, sand, stone, gravel, bituminous cement, fillers and 
paving blocks and forwarded to the laboratory. Duplicate 
samples of sand, stone or gravel shall be taken at the same: 
time and kept by the inspector for reference until the work 
is completed. 

Samples Required During Construction 

Portland Cement—A sample shall be taken and forwarded 
to the laboratory of each car received, and the cement repre 
sented by the sample not approved for use until a report is: 
received from the laboratory permitting its use, unless the 
said material has been previously sampled at the point of 
shipment or manufacture by the laboratory force. When thus 
sampled by the laboratory, the inspector shall examine the 
car and see that the seal is intact, but no approval shall be 
given by him for the use of this material until a report has 
been received from the-laboratory permitting its use. He will, 
however, report to the laboratory at once the arrival of all 
cars thus sealed. The seal used on all cars thus sampled will 
be marked with a lead seal, bearing the inscription, “N. J. 
S. R. Com.” The entire sample should be taken from one bag 
usually near one end of the car. It is well, however, to oc- 
casionally take the sample near the car doors. 

Sand, Stone and Gravel—The inspector shall compare each 
consignment of sand, stone and gravel with the first approved 
sample. In case any of these materials do not appear to be 
of as good character or quality as the first sample approved, 
and the results of the field test subsequently made indicate 
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it is of inferior quality, a sample shall be taken and forwarded 
to the laboratory at once. A regular sample shall be taken 
from every 10 or 15 cars of sand received and forwarded to 
the laboratory regardless of its quality or character. 


If the consignment to be sampled is of uniform appearance 
and grading throughout, one sample may be taken to repre- 
sent the entire shipment. This sample shall be taken at vari- 
ous points and mixed by rolling on newspapers or canvas. 
After thorough mixing and so manipulating the paper as to 
bring the material to an evenly rounded pile, take one-fourth 
of the sample and with this proceed as before until the quarter 
last taken is of the proper size for tests. If the consignment 
to be sampled is not uniform in appearance, then a complete 
sample must be taken and tested from each grade contained 
in the shipment. ; 


Paving Block—Samples of paving block shall be taken dur- 
ing construction only when the quality does not appear to be 
as good as that of the approved sample, in which case a 
single block will be mailed to the laboratory for examination. 

Bituminous Cement—A sample shall be taken from each 
earload received and forwarded to the laboratory at once, 
and the material represented by the sample not approved for 
use until a report is received from the laboratory permitting 
its use, unless the material has been previously sampled at 
the point of shipment or manufacture by the laboratory force. 
When thus sampled by the laboratory the inspector shall ex- 
amine the car and see that the seal is intact, but no approval 
shall be given by him for the use of this material until a re- 
port has been received from the laboratory permitting its use. 
He will, however, report to the laboratory at once the arrival 
of all cars thus sealed. The seal used on all cars thus sampled 
will be marked with a lead seal bearing the inscription, “N. 
J.S. R. Com.” 

When shipment is made in tank cars, the sample should 
not be taken until the material in the car has been heated 
and agitated sufficient to make it uniform in composition. If 
shipment is made in box cars, a sample must be taken from 
each lot or batch present as indicated by the batch or lot 
numbers on the head of the drums or barrels. Additional 
samples must be taken during the use of all bituminous ma- 
terial whenever the inspector has any reason to believe the 
cement is not of normal consistency or of an inferior quality 
as may be indicated by the general appearance of the paving 
mixture or pavement constructed therefrom. 

Bituminous Pavement Samples—A pavement sample shall 
be taken of the pavement completed each day, such as war- 
renite, topeka, amiesite, sheet asphalt, etc. This sample shall 
be about 8 in. to 10 in. square and shall not be taken until 
the pavement has received its final rolling, but should be cut 
out before the pavement has chilled when it belongs to the 
hot-mixed type. In case a squeegee coat is required, a place 
shall be left unsqueegeed and the sample taken at this point. 


The inspector at the mixing plant will sample, examine or 
test, in the matter herein designated, all materials used in 
preparing the pavement, keep a record of batches prepared 
each day, the number of loads delivered to the street or road, 
take the temperature of each load and note the general ap- 
pearance and character of the paving mixture, also see that 
the asphalt cement or mineral aggregate is not heated above 
the limits permitted by the specifications. The maximum and 
minimum temperatures to which these materials were heated 
should be recorded and reported each day. Whenever a defi- 
nite weight of paving material has to be used per square yard 
of surface pavement, the inspector at the plant will also keep 
a record of the weight of materials used therein. When ma- 
terials come from a local sand or gravel pit, the quantity re- 
ceived per day of each shall be roughly estimated. 

Paving mixtures that are improperly mixed, have been 
overheated, or do not have the minimum temperature re- 
quired by the specifications, or are deficient in asphalt cement 
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or filler, shall be condemned at the mixing plant and the in- 
spector on the road notified to this effect. 

The inspector on the road or street will keep a record of 
each load of paving material received, take its temperature, 
note its general appearance and report the total number of 
loads received each day, also observe whether the mixture 
is of proper consistency to be easily handled when dumped, 
observe how it consolidates during rolling and note the rapidity 
with which the rolling is executed after the material has beer 
spread, also whether the rolling is continued until no further 
evidence of compression is evident. When mixtures are re- 
ceived that do not have the required temperature, are not 
fairly uniform in composition, or show evidence of careless 
preparation at the mixing plant, they shall be rejected as soon 
as the material is dumped and before it has been spread on 
the road. Special care must be taken to see that no depres- 
sions or waves are formed during rolling. 

In additon, the foundation should be very carefully exam- 
ined as the pavement is being spread, and any places that 
appear to not have the proper density or stability, or appear 
to be improperly drained, or have been recently rebuilt should 
be recorded on the daily report blanks. All such reports 
should be indicated by both the station number and land 
marks. The pavement samples shall also be taken and for- 
warded by the inspector on the road. The location of each 
sample shall be designated by the station number and also a 
land mark whenever possible. 

When bituminous mixtures are purchased by the ton ready 
for use, the weight of each load shall be taken and recorded 
by the inspector on the road in addition to the other require- 
ments specified above, and the total quantity received each 
day recorded. 

Concrete Test Cubes—A 6-in. cube shall be made for each 
1,000 sq. yds. of finished concrete surface or foundation, and 
for each 150 cu. yd. of concrete used in retaining walls, bridge 
abutments, etc. They shall be taken at proper intervals to 
space them at approximately equal distances apart. An addi- 
tional cube shall be made whenever a mix appears to be un- 
usual in any respect, such as exceedingly wet, improperly 
mixed, etc. In making the cubes, the inspector will proceed 
as follows: 

See that the equipment is in proper order. The mold should 
be set on base and leveled carefully. See that it is securely 
fastened together and that inside surface is thoroughly coated 
with oil (either heavy lubricating or light cylinder is good). 

Fill the mold full of concrete and puddle thoroughly with 
a steel rod 4% in. to % in. in diameter. The greater part of 
puddling should be done around the outer edge near the sides 
of the mold, being careful not to scar the inside surface of 
mold when pushing rod down into concrete. When properly 
puddled the cube will be practically free of voids. After pud- 
dling fill mold to top again and trowel smooth and level with 
top of mold. 

Place a piece of board or heavy canvas over top to keep off 
rain or hot sun. 

About 24 hours after making, remove mold and mark 
plainly on side of cube sample number and date made. The 
inspector will then immediately clean and oil the mold for 
the next fill. 

Place the cube in water and leave it there for six days, 
after which remove cube from water, wrap in wet newspapers, 
place inside container and ship to the laboratory. 

The same inspector shall make the cubes in all cases to 
insure uniformity of tamping and other conditions. 

It is essential that the above rules be closely followed to 
insure uniform conditions in making, storing and shipping; 
otherwise, the concrete cube is worthless for testing purposes. 

Forwarding and Reporting Materials—Samples forwarded 
either before or during construction must be numbered and 
plainly marked with the name of the material, road, route or 
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job, and the inspector who forwarded same. All samples for- 
warded of each material must be numbered consecutively, i. e., 
Portland cement would be marked 1, 2, 3, etc.; bituminous ce- 
ment, 1, 2, 3, etc.; pavement samples, 1-P, 2-P, 3-P, etc., unless 
more than one pavement sample is taken of the pavement laid 
during any one day, in which case both samples will have the 
same general number but given different index numbers, thus, 
7-P1 and 7-P2 would indicate that both samples were taken 
from the pavement laid during one day. Whenever paving- 
mixture samples are forwarded, they shall be marked 1-M, 2-M, 
ete., if the pavement is laid in one course only; if laid in two 
courses, they should be numbered 1-BM, 2-BM, for bottom- 
course samples, and 1-TM and 2-TM for top-course samples. 

A separate report must be mailed at once to the laboratory 
of each consignment of samples sent. This report must be 
made out on the blank forms furnished therefor and must be 
filled out in the manner indicated thereon. The samples shall 
be designated in this report in the same manner as they are 
marked on the shipping tag, or, in other words, both reports 
must agree. The written reports must give the location of 
source of supply of the material, quantity represented by 
sample, and the purpose for which the material is intended 
to be used. Also state from where the sample was taken, and, 
if a special sample, state why it was taken; if taken from a 
car, the name, number and location of car shall also be given. 
The location of all pavement samples and date when laid 
and taken shall also be given. The location of all concrete 
represented by the cubes forwarded, date cube was made, and 
proportions of mixture used therein must be definitely stated 
in the written report. 

A daily report must be sent to the laboratory during the 
actual construction of all bituminous, Portland cement or block 
pavements. In case work is suspended for any cause, the last 
report will designate why the work was stopped and when 
work will be resumed. 

Field Tests 

Field tests shall be made on the following materials in the 
manner designated herein below as soon as each shipment is 
received. 

Concrete Sand—The sample taken shall be carefully com- 
pared with the first sample taken by the inspector and which 
has been previously approved by the laboratory. After thor- 
oughly mixing, a portion shall be selected to test for organic 
matter by the colorimetric method described below. The bal- 
ance of the samples shall be spread out in a thin layer on a 
paper or piece of canvas, so that it will dry quickly. After 
the sample has thoroughly dried, it shall then be compared 
with the inspector’s sample. Colorimetric tests shall be made 
on concrete sands only. 


Colorimetric Tests—Fill graduated bottle to 4% oz. mark 
with sand; then fill to 7 oz. mark with sodium hydroxide solu- 
tion (see directions for preparations in equipment case); 
shake thoroughly and fill again with solution to the 7 oz. 
mark; set bottle where it will not be disturbed and shake well 
several times after filling at intervals of two or three hours. 
From 20 to 24 hours after filling, compare the color of solu- 
tion in test bottle with a standard furnished with equipment 
(see directions in case). In case the solution in the test 
bottle has developed a darker color than that in the sample 
bottle, no permit should be issued for the sand represented 
by this sample. The sample should then be taken and for- 
warded to the laboratory and a report made in the manner 
above designated. 

Whenever a sieve analysis is required of a concrete sand, 
proceed in the same manner as specified therefore under “Bitu- 
minous Sands.” 

Bituminous Sands—Bituminous sands shall be sampled and 
compared with the inspector’s sample in the same manner as 
specified for concrete sands. The dried sample shall be sieved 


as herein specified, and the results secured compared with the 
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analyses made by the laboratory on the first sample. Samples 
taken from the hopper by an asphalt plant shall be quartered 
and sieved in the same manner as specified for a sand. 

Sieve Analyses—A 200 or 300 gram sample of the dry sand 
shall be selected in such a manner that it represents the aver- 
age composition of the sand dried. The bottom pan shall be 
then attached to the 4%4-mesh sieve and the weighed sample 
poured into this sieve. The sieve shall then be shaken until 
practically no more material can be made to pass this size 
sieve. The material retained on the sieve shall then be 
weighed, the weight recorded and this material discarded. 

The material which has collected in the bottom pan shall 
be transferred to one of the weighing pans or onto a clean 
paper, the bottom pan adjusted to the next size sieve (10- 
mesh), the unweighed portion of the sample transferred to this 
sieve and shaken until practically no more material passes 
this sieve. The material retained on this sieve is then weighed 
in the same manner as before and the operation repeated for 
each of the various size sieves, using next largest sieve in each 
case. The material that is finally secured in the bottom pan 
will be that passing a 200-mesh sieve. The weights secured 
for the material retained on each sieve should be divided by 
two if a 200-gram sample is used, or three if a 300-gram sample 
is used, which will give the per cent. of the various sizes of 
the sand grains contained in the sample. 

It is not expected that the results thus secured should 
agree with the analyses made by the laboratory on the first 
sample approved, but should not show a variation of over 3 
per cent. above or below that reported by the laboratory for 
the material retained on any one given sieve. 

Stone, Gravel or Other Coarse Aggregate—In addition to 
general appearance examination to determine whether the 
quality compares with that of approved sample, the sizes of 
coarse aggregate must be checked from time to time with the 
larger sieves having circular openings. With these sieves, 
proceed as in sieve analyses of sand, except, of course, it will 
be necessary to use a larger sample. 

Portland Cement—There is no field test for Portland ce- 
ment, except that in cases where the original container has 
been wet, or, for any other reason, the material contained 
therein has become hard and lumpy, no permit will be issued 
for cement of this character. 


Bituminous Cement—The only field test to be made on bitu- 
minous cement is to check up the consistency, or, in other 
words, determine the penetration the material has at 25°C. 
(77°F.). To make this test a 3-oz. can is filled nearly full of 
hot asphalt cement. When cooled to nearly normal tempera- 
ture, it should be set in a pan containing sufficient water to 
completely cover the can. This water should be kept at 25°C. 
for about one hour. The specimen is then removed from 
the water and placed on the platform of the penetration ma- 
chine. The needle is then adjusted so its point just touches 
the surface of the asphalt cement and the plunger released 
for a period of five seconds. The readings on the dial, which 
was previously set at zero, will show the distance in millime- 
ters, the needle penetrated. This shows the consistency of the 
asphalt cement and should agree with the limits defined there- 
for in the specifications. 

Bituminous Pavement Samples—All pavement samples cut 
should be carefully examined to see if they have the thickness 
and density required by the specifications. If the paving mix- 
ture was at normal temperature when spread (about 300°F.) 
the general appearance of a clevage face of the pavement will 
give a fair idea whether the bituminous content is correct or 
not. No other field tests are required on pavement samples. 


Bituminous Mixtures—The temperature of these mixtures 
should be taken and general appearance when dumped into 
the wagon observed. If the mixture is at normal temperature 
(about 300°F.), it should have a bright and lively appearance 
if it contains the required quantity of asphalt cement. If it 
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is deficient in asphalt cement, it will have a dull color, being 
more plastic and stiffer than a mixture containing the re- 
quired quantity of asphalt cement. When a mixture is too 
rich in asphalt cement, it will be very soft and sloppy. 

The paper-pat test is a more reliable method of determining 
the asphalt content of a paving mixture in the field than to 
judge the asphalt content of these mixtures by their general 
appearance. The test is made in the following manner: 

Bituminous Paper-Pat Test—To make a pat-paper test, a 
small quantity of the bituminous mixture (about 200 grams), 
having a temperature of about 300°, is placed on one-half of 
the pat-paper and the other half turned over on the top of the 
mixtures and gently tapped down thereon three or four times 
with a small wooden block or paddle until the bituminous mix- 
ture has a thickness of about 1%4-in. The paper should also rest 
on a wooden board or block in order that the paving mix- 
tures will not cool quickly. The top paper is then gently 
pulled away from the bituminous mixture. If the mixture is 
deficient in asphalt cement, very little stain will appear on 
the paper; if too rich in asphalt cement, a decisive coating 
will be left on the paper; if the per cent. of asphalt cement is 
about right in the paving mixture, a distinct impression will 
be left on the paper, but not enough to make a coating. 

This test should never be made on a mixture that has a 
temperature less than 275° or over 325°F., otherwise the 
asphalt stain on the paper is of little value in determining 
whether the mixture contains the right amount of asphalt 
cement or not. 











Recommended Method of Resurfacing an Old Mac- 
adam Road That Is Filled with Ruts and Holes 








By William N. Bosler, Division Engineer, Department of 
Public Roads, Frankfort, Ky. 


Perhaps the most general and perplexing problem met 
with today by highway engineers in Central Kentucky, is the 
resurfacing, economically, of an existing waterbound macadam 
road that is filled with ruts and holes. 

No matter how well macadam roads were constructed in 
the past, they will not stand under our present day traffic 
conditions. It is true that maintenance is economy, and the 
patrol system will prolong the life of waterbound macadam 
roads, but generally speaking every third season resurfacing 
is required. 

The condition most frequently met in practice is the road 
surface filled with ruts and pot holes, or the surface entirely 
worn off, which has been caused through internal wear, lack 
of sub-drainage, ditching or inferior grade of stone. 

The Telford Road 

In Central Kentucky two types of macadam roads are met 
with, namely, the old Telford road and the waterbound mac- 
adam road, and these will be treated in the order named. 

Years ago, when materials and labor were cheap, slaves 
were used in laying this Telford type of construction. Today 
we find the cross section of this same Telford road distorted 
almost beyond recognition and with practically no metal cov- 
ering remaining. The road in question may be dished in the 
middle, concave in sections, the edges of the Telford being 
as much as 6 or 8 ins. higher than at the center. Again we 
find the Telford wholly exposed with practically a flat or very 
little slope to the cross section remaining. This undoubtedly 
is due to inadequate sub-drainage or improper foundation and 
not to original design. 

Being confronted with these conditions, and a limited road 
fund at hand, the road engineer is up against a tough propo- 
sition. In some rare instances it might pay for him to sal- 
vage the remaining Telford, crush it with his portable crush- 
ing outfit, and use the stone thus derived in constructing a 
new waterbound macadam road. However, it is generally 
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conceded that such a road would not be the equal of a re- 
surfaced macadam on this existing Telford foundation. Owing 
to the present cost of labor it would be prohibitive, in price, 
to attempt to re-lay the existing Telford to its original cross 
section and then resurface as waterbound macadam. As a 
solution to this problem, it is the writer’s opinion, that the 
old Telford foundation should be left undisturbed except where 
it is above the new established grade and cross section, and 
a filling of creek gravel properly placed and spread on the 
old distorted Telford. The builder should add enough gravel 
to produce a true cross section to the sub-base course, then 
it should be properly spread and rolled with a 10-ton roller, 
allowance being made for sub-soil and blind drainage where 
necessary. Most localities have an abundance of good grade 
creek gravel, consisting of sand and gravel, which could be 
secured within reasonable hauling distance and thus reduce the 
cost of preparing the sub-base. 

The next operation consists in spreading and rolling, on the 
sub-base just prepared, crushed stone not to exceed 5 ins., 
compacted measurement. After this screenings are spread 
and rolled, watered and re-rolled until the surface is properly 
bound as a waterbound macadam road surface. 


The spreading and rolling and watering of crushed stone 
and screenings on this type of resurface work is just as im- 
portant and should be done in the same way as in construct- 
ing an original waterbound macadam road. In some excep- 
tional cases a small amount of surfacing metal is still re- 
maining as a covering on the Telford foundation. However, 
it is too thin to bear consideration and if the Telford is true 
or nearly true to cross section our best plan is not to disturb 
the existing metal or Telford, but simply to add crushed stone 
not to exceed 5 ins., compacted measurement, spread properly, 
rolled thoroughly, apply screenings, water and bond as:a water- 
bound macadam road. 

So much for the Telford type of construction. We will 
now consider the ordinary waterbound macadam road that 
has begun to deteriorate. 


The Waterbound Macadam Road 


As in all branches of engineering pertaining to reconstruc- 
tion work, our first duty is to ascertain what the existing 
structure, in this case the macadam road, consists of; how 
much metal remains and in what condition it.is. This in- 
formation cannot be obtained entirely by a mere surface in- 
spection, but requires digging into the old road metal. It is 
true we can see at a glance where the grade has been dis- 
turbed, where the cross section has been destroyed, but to ar- 
rive at the amount of metal remaining in the road it is abso- 
lutely necessary to make test holes or test trenches. Either 
method will procure information. However the trench method, 
that is, digging a trench say, 12 ins. wide to the full depth 
of metal, across the entire road, at right angles with the center 
line of the road, gives the best results. These test trenches 
should be taken every hundred feet or so, depending upon the 
general condition of the road. This will enable one to see just 
where the road has worn and how much. 


Having arrived at the conclusion of how much metal re- 
mains and in what condition it is, the next duty is to estab- 
lish an economic grade line. Bearing in mind that most any 
practical road builder can construct a road with 12 ins. or 
more of stone, it is the road engineer’s job to determine what 
will be a sufficient amount of metal to add, and no more, to 
insure thorough bonding with the existing metal and produce 
a good road surface. Most authorities agree that 7 ins. of 
compacted crushed stone is ample for any waterbound mac- 
adam road. In other words, there is a limit beyond which 
depth of stone in resurfacing work is too expensive for re- 
sults obtained, and beyond that limit it is better and cheaper 
to surface or otherwise resurface the road in question. 

Now having determined the amount and condition of ex- 
isting road metal and having established an economic grade 
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line, it is our duty to salvage or prepare existing road metal 
for the new stone. As an illustration, say the road in question 
has 3 ins. or less of compacted metal remaining and is filled 
with ruts and holes. In that event it is practically useless to 
searify it, as scarifying would tend to destroy the bonded 
metal already in place and would not help our cause any. 
Oftentimes scearifying is misused, as a result you disturb what 
structure you had to start with, and in the end you are en- 
deavoring to bond by rolling in one operation, a greater depth 
of metal than can be properly handled. The better plan would 
be carefully to fill all ruts and pot holes with clean stone well 
graded and thoroughly roll it. Add sufficient metal to insure 
7 ins. of compacted stone, spread to true cross section, rolling it 
thoroughly with 10-ton roller. Add screenings, roll, dry, then 
wet and re-roll until the whole is thoroughly bonded and pre- 
sents a smooth surface. 

For next consideration, take a macadam road filled with 
ruts and holes that has 4 ins. cr more of compacted metal, 
the road being distorted as to cross section. Our first opera- 
tion is to fill the holes and ruts in question with new metal, 
then spike and scarify the road. After which harrow and 
grade the existing metal to the true cross section and roll 
thoroughly with 10-ton roller. Now add sufficient new stone 
to insure 7 ins. of compacted metal, considering the amount 
of stone already in the road. Spread and roll with 10-ton 
roller, add sufficient screenings, roll it dry, then wet and re- 
roll until the whole is completely bonded and presents a 
smooth surface. , 

In some cases one might find:a macadam road of 7 ins., 
or more, compacted metal that is filled with holes and ruts, 
but has retained its cross section approximately and is true 
to line and grade. In that event it is the writer’s opinion that 
it is useless and expensive to add an arbitrary amount of new 
stone. The proper course to pursue would be to fill the holes 
and ruts with well-graded crushed stone. Spike, scarify, and 
harrow them, adding just sufficient new metal to bring the 
road to its proper cross section after shaping. Roll thorough- 
ly with 10-ton roller, applying sufficient screenings which when 
properly wet and rolled will bond thoroughly and produce a 
smooth surface. 

In this day of inadequate road funds a road engineer that 
can work existing macadam road that is filled with ruts and 
holes, utilizing every ton of stone remaining in it, and adding 
just as little new stone as is absolutely necessary to produce 
a well-bonded road of smooth surface, has indeed accomplished 
something that is a credit to himself and his county. 

Resurfacing or reconstruction of waterbound macadam 
roads, under present day traffic conditions, presents problems 
worthy of the attention of highway engineers. These prob- 
lems are of vast importance, and should be given more earnest 
consideration than they have received in the past if we wish 
to make our road funds cover a greater mileage. 
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Seventeenth Annual Convention of the American Road 
Builders’ Association 








The seventeenth annual convention of the American Road 
Builders’ Association will be held at Louisville, Ky., on Feb. 
9, 10, 11, 12 and 13, 1920. 

In connection with this meeting of the Association, which 
will be the Tenth American Good Roads Congress under the 
auspices of the A. R. B. A., there will also be held the Elev- 
enth National Good Roads Show. At the 1918 and 1919 meet- 
ings the show feature of the congress was confined to small 
exhibits that could be accommodated in the hotels in which 
the meetings were held. The conditions which led to the 


adoption of this plan no longer existing, it is proposed to 
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make the 1920 show similar to the complete exhibits that were 
held previous to 1918. Moreover, because of the re-awakened 
interest in road building and the enormous expenditures which 
are going to be made in the next few years, the officials of 
the association expect to get together an exhibition that will 
surpass even those of former years. 

The decision to accept the invitation extended by the city 
of Louisville was reached at a meeting of the board of direc- 
tors at which invitations from many other cities were con- 
sidered. It was felt that Louisville, because its central loca- 
tion and its accessibility from all parts of the country would 
meet the requirements of the 1920 convention better than al- 
most any other city. In addition, the 1919 convention was 
held in New York, and it was felt that the national character 
of the association compelled the holding of next year’s meet- 
ing farther west. 

Both the sessions of the convention and the exhibition will 
be: accommodated in the First Regiment Armory. About 
53,000 sq. ft. of floor space will be available and plans of the 
exhibition hall will be prepared and issued in the near future. 
As the armory is situated within two or three blocks of the 
leading hotels of the city, the officials of the association feel 
that the facilities of the meeting are very nearly ideal. 

The program, as in years past, will cover every phase of 
highway construction and maintenance and various related 
subjects. The prepared papers and the discussions will deal. 
with highway problems from the points of view of road and 
street officials, highway engineers, contractors, and all of the 
various classes actively engaged in highway work. 

At no previous time in the country’s history has road 
betterment been the subject of so great general interest as at 
present, nor have the expenditures for the improvement of 
the country’s roads ever been so great as those which will 
be made within the next few years. During the next year 
there probably will be available almost a billion dollars for 
road and street work, and the prospects are bright for even 
greater expenditures in the near future. For these reasons 
it is believed that the Louisville convention will be the most 
important ever held, both in point of attendance and in the 
interest shown. 











Results of the Test Run of the Direct Oxidation Ex- 
perimental Sewage Treatment Plant at Easton, Pa. 








By C. A. Emerson, Jr., Chief Engineer, Pennsylvania 
Department of Health, Harrisburg, Pa. 


(Editor’s Note: The present article is a report, slightly 
rearranged and condensed, made by Mr. Emerson to Edward 
Martin, Commissioner of Health for Pennsylvania, dated Jan. 
28, 1919, covering a test of the “Direct Oxidation” experimen- 
tal sewage treatment plant at Easton, Pa. The test was con- 
ducted under Mr. Emerson’s direction by Assistant Engineers 
A. L. Reeder and R. B. Styer and Inspectors W. R. Crull and 
J. L. Sullivan. A test run of 8 hours’ duration was made, 
starting at noon on Dec. 4, 1918, followed by a 24 hour test, 
starting at 8 a. m., on Dec. 6, 1918.) 

General Conditions 


The city of Easton, having a population of some 30,000, is 
located on the west bank of the Delaware River, just below 
the mouth of the Lehigh River. Most of the existing munici- 
pal sewers receive both storm water and sanitary sewage and 
provide sewerage facilities for approximately two-thirds of the 
total population. This city has been forbidden by the De 
partment of Health to extend the sewer system until some 
adequate method of treatment is provided because of the ex- 
tensive use of the Delaware River below Easton as a source 
of water supply for municipalities in Pennsylvania and also in 
New Jersey. 

The city has made studies looking towards the adoption of 
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some form of sewage treatment, but no definite plans have as 
yet been adopted. In the latter part of 1917 Mr. C. P. Landreth 
of Philadelphia, patentee of the “Direct Oxidation Process,” 
proposed that an experimental plant be constructed in Easton 
without obligation on the part of the city. Permission was 
granted by the city on Nov. 10, 1917, and construction of a 
plant having a nominal capacity of 1,000,000 gals. a day was 
begun on a site near the Delaware River at Front and Spring 
Garden streets. The plant was completed and placed in oper- 
ation shortly after May 1, 1918. The Department had intended 
to observe the operation of the plant throughout the summer, 
but shortage of engineers, due to war conditions, made this 
impossible. 

The sewage received at the experimental plant appears to 
be a fresh, domestic, municipal sewage of ordinary concen- 
tration and composition and passes through a centrifugal pump 
before treatment. : 

The processes of treatment used consist of 
Coarse bar screens 
Flat plate fine screens—(%4-in. circular openings) 

Grit chamber 
Chemical treatment— (3,720 lbs. lime per 1,000,000 gals.) 
Electrolysis—(Type C electrolytic apparatus, C. P. Lan- 
dreth’s “Direct Oxidation Process”) 
6. Settlement—(4% hours average retention horizontal- 
flow basins) 


Te Pre 


Tributary Sewers 

The area tributary to the plant is divided into two distinct 
districts. The first is sewered on the separate system, con- 
tributing sanitary sewage only, while the second district con- 
tains combined sewers, contributing both storm water and 
sanitary sewage. 

A survey of the district indicated 585 properties connected 
to the sewer system as follows: 511 dwellings, 37 combined 
stores and dwellings, 10 stores, 2 office buildings, 3 hotels, 3 
schools, 1 laboratory, 7 churches, 1 armory, 8 garages and 2 
breweries. The order of the Federal Government closing 
breweries became effective four days previous to starting the 
test of the plant, hence the volume of manufacturing waste 
discharged from these breweries was much reduced. 

_The rainfall during the last part of November and the 
few days of December preceding the test was negligible. 


The time of passage of sewage from the most distant house 
in the district to the sewage treatment plant is comparatively 
short and probably does not exceed an hour and a quarter. 
The low quantity of total solids, suspended solids and oxygen 
consumed indicate a relatively dilute sewage; the presence 
in appreciable quantity of nitrates and nitrites and the ratio 
between the organic nitrogen and the free ammonia contents 
show that the sewage is quite fresh as treated at the plant. 

Description of Plant 

Sewage is diverted from the 3 ft. by 4 ft. 6 in. egg-shaped 
combined sewer in Front street through a 12-in. pipe, a con- 
crete dam having been constructed in the main sewer imme- 
diately below the lateral. At the plant the 12-in. pipe dis- 
charges through a 10-in. valve into a covered flume 3 ft. 6 ins. 
wide, equipped at its inlet end with a coarse bar screen for 
the removal of sticks and other large objects. The flume leads 
to the suction well of a 6-in. centrifugal pump which lifts 
the sewage about 14 ft. 6 ins. to a raw sewage flume, placed 
at such an elevation that the sewage can flow thence by grav- 
ity through the treatment plant. From this flume the sewage 
flows cn to a horizontal flat plate screen with closely spaced 
holes 4% in. in diameter, through which it falls into a hopper- 
bottomed grit chamber. The raw sewage flumes, fine screens 
and grit chambers are in duplicate, only one-half being used 
at a time. The.screened sewage overflows from the grit 


chamber into the screened sewage flume, passes over a 3 ft. 
weir, is treated with a suspension of lime and then passes 
through a 12 in. pipe to the electrolytic cell. 


From the cell 
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the sewage flows through an open observation flume connected 
to the treated sewage flume and thence over concrete riffles 
into the sedimentation basins. The two basins are connected 
in series and have a combined capacity, to the elevation of the 
outlet weir, of 88,740 gals., giving when clean a detention 
period of about 2% hours on a flow of 1,000,000 gals. per 24 
hours. A 4-inch sludge pipe is provided from each basin to 
permit of drawing the sludge on to two small sludge-drying 
beds immediately east of the sedimentation basins. 

The entire plant, with the exception of treated sewage 
flume, sedimentation basins and sludge beds, is neatly housed 
in a sheet iron building 48 ft. 3 ins. long and 35 ft. 6 ins. 
wide. 

The difference in elevation between the fine screens and 
the overflow weir from the sedimentation basin is 5 ft. 
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PLAN OF EXPERIMENTAL DIRECT OXIDATION SEW- 
AGE TREATMENT PLANT AT EASTON, PA. 


By-pass arrangements permit of running screened or 
screened and lime-treated sewage from the weir box direct to 
the river, or of running treated sewage from the treated sew- 
age flume to the river without passing through the sedimen- 
tation basins. An overflow pipe in the screened sewage flume 
diverts any excess over the capacity of the plant, returning it 
to the pump well. The low concrete dam in the main sewer 
permits the latter to-take the entire flow when the pump is 
not operated or excess flow in time of storm. 

Electrolytic Apparatus—The electrolytic apparatus is en- 
closed in a horizontal wooden tank 27 ft. 3 ins. long, 3 ft. 


- wide and 2 ft. 9 ins. high (outside dimensions), reinforced with 


steel plates and mounted on supports 18 ins. high. Two 2- 
in. wrought iron vent pipes are carried up from the top of 
the tank for the removal of any excess gaseous products of 
electrolysis. A series of blow-out valves are provided along 
the bottom of the tank. 

This tank contains 22 banks of plates, arranged in two 











layers of 11 banks each. Each bank of electrodes consists of 
48 rectangular steel plates 16 ins. long, 10 ins. high and 3/16 
in. thick, placed parallel to the sides of the tank and spaced 
% in. apart. The plates are so connected that alternate plates 
have the same polarity, giving 24 pairs of plates connected in 
multiple in bank, the 22 banks being connected in series. 
Spaces between the banks and the sides of the tank are closed, 
compelling the sewage to flow through the % in. spaces be- 
tween the plates. In each space between the plates two 
straight paddles of Bakelite are revolved, being attached to 
shafts passing through holes punched in the plates to receive 
them. The paddles are driven at a speed of 20 revolutions per 
minute by a 3 H.P. motor, the power being transmitted to 
the paddle shafts through suitable reduction gearing. The 
total number of paddles in this plant is 2,068. 

At the normal rating of the plant, i. e., 1,000,000 gals. daily 
the time of passage through the electrolytic cell is approxi- 
mately" 70 seconds, of which 17.4 seconds represent the time of 
contact with the electrodes, the remainder of the time being 
occupied in passing through dead space between successive 
electrodes. During contact the sewage travels in streams % 
in. thick for a distance of 14 ft. 8 ins. at a theoretical velocity 
of 0.84 ft. per sec. 

Lime Apparatus—Provision is made for using either lump 
or hydrated lime. When the former is used the lumps are 
broken by hand on a 3-in. grid placed over a crusher which 
discharges into an elevator boot. When hydrated lime is 
used a spout delivers it directly into the elevator boot. The 
elevator discharges into an overhead hopper from which it is 
fed dry by adjustable feeding devices to the solution tanks. 

The solution tanks are two in number, each 7 ft. in diam- 
eter and 3 ft. deep, each with an independent feeding device 
and agitator. Only one tank is used at a time. 

The feeding device consists of a trough with a double worm 
feed actuated by a ratchet and pawls, which is turn are driven 
by a reciprocating link attached to an eccentric. The rate of 
feeding lime to the solution tank may be adjusted within cer- 
tain limits by changing the throw of the eccentric and by 
varying the number of teeth engaged on the ratchet by chang- 
ing the position of the pawl arm. 

Either city water or plant effluent can be used in the solu- 
tion tanks; when the effluent is used it is pumped by a motor- 
driven 1l-in. centrifugal pump. In either case, the water 
enters the tank tangentially near the bottom to help the agita- 
tion and the lime suspension or milk of lime is drawn from the 
top of the tank. Agitation is by means of a two-bladed 10-in. 
fan placed at the bottom of the tank and operated at 900 revo- 
lutions per minute by the 1-h.p. motor, which also drives the 
feeding device. The circulation is downward at the center and 
upward at the sides. 

Suitable piping delivers the lime suspension into either the 
spillway of the weir or the observation flume, as desired. 


List of Electric Motors Installed: 
For initial pumpage of raw sewage..1° 7-h.p. motor 


For lime treatment: 


COT eT ee TT 1 5-h.p. motor 
Effluent pumps .................2 1-h.p. motor 
Feeding and agitation.......... 2 1-h.p. motor 
For electrolytic cell: 
PE cccntbeenk hea ehekaownnes 1 3-h.p. motor 
CeO rer eee 1 5-k.w. motor. generator 


set 
For handling grit and sludge: 
ID ag wp. cod eee ke Woe wee ee 1 2-h.p. motor 
I Ne io Beau eueies 1 1-h.p. motor 
Of the four 1-h.p. motors listed under lime treatment only 
two would be in service at a time. 
Description of the Process 


The process is essentially one of fine screening, followed by 
lime precipitation, agitation, electrolysis and sedimentation. 


MUNICIPAL AND COUNTY ENGINEERING 


Vou. LVII—No. 2. 


The screening through %-in. circular openings removes 
from the crude sewage solid particles of larger size than these 
openings. 

The addition of the lime is claimed by the owner of the 
electrolytic process to be essential to that phase of the treat- 
ment of the sewage, but it should be borne in mind that chem- 
ical precipitation of sewage is one of the oldest processes 
known to the art and produces a very considerable removal of. 
suspended solids. 

The electrolytic action liberates nascent oxygen and hydro- 
gen by the passage of the electric current through sewage ren- 
dered alkaline by the addition of lime. The agitation, in addi- 
tion to its well-known effect in inducing precipitation, brings 
the sewage into intimate contact with the products of electro- 
lysis. Chemical reaction is thereby stimulated while the gases 
are still in the nascent state and before they have an oppor- 
tunity to escape. The paddles undoubtedly serve also mechan- 
ically to clear the plates and prevent polarization. 

In normal operation the lime suspension is added to the 
sewage immediately before entering the electrolytic cell in or- 
der to insure positive alkalinity, a condition considered neces- 
sary for electrolysis without attack of the electrodes. There 
is a gradual deposit of calcium carbonate on the plates, which 
it is claimed can be remedied by temporarily shifting the point 
of application of the lime to the outlet flume leading from the 
electrolytic cell. The sewage, under such conditions, is said 
rapidly to remove the coating from the plates, permitting nor- 
mal operation to be resumed in 15 or 20 minutes. A heavy de- 
posit on the plates is indicated by a marked increase in the 
power required to drive the paddles. No considerable increase 
was noted during the period of the test. 

Some polarization of the plates occurs from time to time, 
but this is overcome by a reversal of the polarity, which quick- 
ly decreases the necessary voltage and increases the current. 

For satisfactory operation it is said that the cell effluent 
should contain not less than 30 parts per million of excess alka- 
linity. During the period of the test this content was always 
exceeded. 

As the sewage reaches the observation flume after passage 
through the electrolytic cell it contains the lime and the sus- 
pended solids. The subsequent sedimentation is to permit the 
deposition of these materials so as to clarify the effluent and 
separate the sludge for treatment. 

Condition of Test 

The plant had been closed since about Oct. 15, 1918, and in- 
termittent operation was again resumed on Dec. 2, only two 
days prior to starting the 8-hour test. 


During the test the plant was operated by the company, in 
order that there might be no division of authority and to con- 
trovert possible criticism regarding inefficient operation. The 
department’s representatives observed the operation of the 
plant, made tests on power consumption, quantity of lime used, 
flow of sewage, and took samples of the sewage, etc. 

Prior to undertaking the test all bypass connections were 
closed and sealed, electric meters and water meters were read 
and various measurements were made of the dimensions of the 
units. 

During the 8-hour test electric and weir readings were 
taken at intervals of 15 minutes and at intervals of 30 minutes 
during the 24-hour test. Samples of the sewage, proportional 
to the flow, were collected every 30 minutes during the 8-hour 
test and every hour during the 24-hour test. These were mixed 
to form composites for chemical analysis for each test run. 
Settleability and alkalinity samples were collected every four 
hours, and putrescibility, dissolved oxygen and bacteriological 
samples were collected every 8 hours. Lime samples were col- 
lected at irregular intervals, averaging probably 2 hours, and 
thoroughly mixed, forming a single sample for analysis. 

The Standard Methods of Analysis of the American Public 
Health Association were followed at the laboratory. 
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The flow of sewage was determined by weir readings taken 
every 30 minutes during the tests, and varied from a minimum 
of 309,000 gals., which occurred at 2:30 a. m., to a maximum of 
816,000 gals., which occurred at 11:30 a. m. The average flow 
during the 24-hour test was at the rate of 460,000 gals. per day, 
or slightly less than one-half the rated capacity of the plant. 

During the 8-hour test the polarity of the electrolytic cell 
was changed at 3:23 p. m., in order to decrease the effects 
of polarization. Immediately after such change the voltage 
was found to be 40 and the amperage 55. During the 24-hour 
test a similar change was made on several occasions, but the 
exact hours were not noted. 

At 4:20 p. m., on Dec. 6, a portable volt meter was applied 
to the various electrodes to determine whether the total volt- 
age at that time was evenly distributed throughout the elec- 
trolytic cell. The results at the outlet end were as follows: 
Upper Bank.....2.8 2.7 2.85 2.7 2.75 2.9 2.95 2.9 3.1 3.0 3.75 
Lower Bank....3.0 2.7 2.55 2.65 3.0 2.9 2.8 2.75 3.4 2.8 3.45 

Immediately after the completion of the test the switch- 
board ammeter was compared with a portable millivoltmeter 
with external shunt. The two were found to agree within two 
or three per cent. 


SUMMARY OF RESULTS 


Power Consumption .........cccrsces 8-hr. test 24-hr. test 

Lights and Electric Heaters......... 11 K.W. hrs. 47 K.W. hrs. 

Pump Motor 2 wwccccccccccscccscceses 30 K.W. hrs. 90 K.W. hrs. 

Se Ce EE ose ct ieicescenceree%s 50 K.W. hrs. 130 K.W. hrs. 
hai a ree Riad nies Suaes otal 91 267 

Total water consumption ........... 66 cu. ft. 166 cu. ft. 

(This includes toilet, lavatory and 

the stuffing boxes of the cen- 

trifugal pump.) 

Cwamtity Of VMS ..ccrcccecsessvcsnce — seeeee 1,712 lbs. 
St IE ks ic ow0e ect unedeweaesees 61.52% 
Average voltage for electrolysis..... 56.3 57.5 
Average current for electrolysis, 

ID os bcewdnscadcecsccessent ess 37.8 33.8 
Average wattage for electrolysis.... 2,125 1,944 
‘Average wattage for paddles........ 1,388 1,355 
Sewage flow in gallons per 24 hours. 482,700 460,000 
Average sewage flow in gallons per 

Ee errr 20,110 19,190 
Electrolytic hydrogen liberated in 

SURE POP DOU oc cc scccvcecee sence 31.04 27.82 
Electrolytic oxygen liberated in 

SPAM DOF DORE cc cc ctvceweciccsss 247.73 222.03 
Ratio of electrolytic hydrogen to 

re Wr ARG 6 onic coos dene so 0.4 p.p.m. 0.4 p.p.m. 
Ratio of electrolytic oxygen to sew- 

Ne TP WOU 5h i565e0 5 cdcsecredesse 3.2 p.p.m. 3.0 p.p.m. 

BACTERIOLOGICAL RESULTS 
Figures Represent Bacteria per c.c. 

—8-Hour Test— 

Raw Screened Cell Basin 
Time Sewage Sewage Effluent Efiuent 

Total Bacteria ....2:30 P. M. 800,000 200,000 38,000 2,000 
Se See) 2:30 P. M. 36,000 24,000 0 0 

—24-Hour Test— 

December 6— 

Total Bacteria ....8:00 A. M. 920,000 680,000 24,000 65 
. eee 8:00 A. M. 100,000 120,000 0 0 
Total Bacteria ....4:00 P. M. 240.000 216,000 2,500 1,500 

RE Se 4:00 P. M. 12,000 50,000 0 0 

Total Bacteria ....12 midnight 48,000 16,000 190,000 18,000 
CMP cesnsscceces 12 midnight 15,000 18,000 0 0 


December 7— 
Total Bacteria ....8:00 A. M. 1,200,000 1,800,000 24,000 30,000 
0 0 0 


ee er 8:00 A. M. 45,000 30,00 
PHYSICAL AND CHEMICAL RESULTS 
—8-Hour Test— 
: Screened Basin 
Time Sewage Effluent 
(.. 2.) ASR 12:15 P. M. 106 193 
co Se 4:00 P. M. 103 326 


—24-Hour Test— 
December 6— 


TOES AIOE bc iccccciccceecss 8:00 A. M. 98 380 

Sy Se add s-c ants a sia.nd vine 12:00 M. 89 276 

OGRE DIED ioc tices ccccceece 4:00 P. M. 88 252 

ee eee 8:00 P. M. 98 282 
December 7— 

OGRs BRO 666s cc cdeewesces 12:00 midnight 85 288 

aaa ee 4:00 A. M. 86 341 


SCREENINGS REMOVED 
—24-Hour Test— 


BE ND iva eS 5 ora habadald S Mek tea Trae eae ae eae 1 
PtAtO BCTOSM o2.060:000% gi scat aneenea dies, Siece- pi 60: 6in wma h glace esareaiw aio eels 379 9 
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RESULTS EXPRESSED IN PARTS PER MILLION 
—24-Hour Test— 


Raw Screened Cell Basin 
Sewage Sewage Effluent Effluent 
ers 217 248 608 640 
Volatile Solids ......... 114 140 196 94 
Pixed Solids ......csces 103 108 412 546 
Suspended Solids ...... 74 69 215 26 
Nitrogen as 
re 34.5 34.2 21.5 21.6 
Free Ammonia ...... 11.3 11.5 9.2 9.3 
Sr 0.045 0.05 0.06 0.06 
PONE bnidiecc-00nene 0.46 0.45 0.93 0.90 
Oxygen Consumed ..... 53 52 44 44 


Raw sewage samples were collected from the discharge pipe 
of the pump after sewage had passed the bar screen.- Screened 
sewage samples were collected after the sewage had passed 
the bar screen, the pump, the plate screen and the grit cham- 
ber. The samples of the cell effluent were taken from the ob- 
servation flume. This sewage had passed the bar screen, the 
pump, the plate screen, the grit chamber and the electrolytic 
cell and had also received the lime treatment. 


DISSOLVED OXYGEN 
Temperature Content Saturation 


Time Degrees C P. P.M. Percent. 
Cath MORE oni ocscoes 10 A. M. 12.0 3,7 34 
eee 10 A. M. 11.0 5.2 47 
Cell WBA 2.06 ccccsce 6 P. M. 12.0 6.8 63 
fF lL eee 6 P. M. 11.0 7.0 63 
oe rs 2 A. M. 12.5 6.7 62 
rere 2 A. M. 12.5 8.3 77 
PUTRESCIBILITY 
Using Methylene Blue at 20 degrees C 
—8 Hour Test— 
Raw Screened Cell Basin 
Sewage Sewage Effluent Effluent 
1:45 P. M. 1 day 1% days 4% days 91% days 
—24 Hour Test— 
Dec. 6 
y:00 A. M. 1 day 1 day 14 days 14 days 
3:00 P. M. 1% days 1% days 14 days 14 days 
11:00 P. M. 1% days 1% days 14 days 14 days 
Dec. 7 
7:00 A. M. 1% days 1% days 14 days 14 days 


PUTRESCIBILITY OF SLUDGE FROM RESETTLING BASINS 
75% sludge 50% sludge 25% sludge 


100% 25% river 50% river 75% river 100% riv. 
sludge water water water water 
Standard Quantity 
Methylene Blue 
Solution ....... 3 hrs. 3 hrs. 3 hrs. 3 hrs. 14 days 


3 Times Standard 
Quantity Methy- 
lene Blue Solu- 
Eee res 3 days 14 days 1 day 3 days 14 days 

In the above table the entries signify the period during 
which the samples retained a blue color: excepting in cases 
where the entry reads 14 days, which signifies that the color 
was still present when the samples were thrown away at the 
end of the 14-day period. 

It was feared the bleaching properties of the lime would 
have a marked effect on the methylene blue solution added to 
samples of sludge mixed with varying proportions of the river 
water. Accordingly, the standard quantity of methylene blue 
solution was added to one set of samples and three times this 
standard quantity to the check set, including the control sam- 
ples. It will be noted that the samples of 100 per cent river 
water were stable for two weeks in both cases, but in the 
other samples, containing varying proportions of sludge and 
river water, the lime apparently had a perceptible effect upon 
the methylene blue. The samples containing the greater pro- 
portion of methylene blue retained the color for longer periods 
although the period of retention of color was not proportional 
to the percentage of river water, tending to throw some doubt 
upon the accuracy of this determination. 

The appearance of the raw sewage was typical of fresh 
dilute sanitary sewage from an American municipality except 
at times when brewery wastes are present. 

The effluent from the electrolytic cell had a brownish cast, 
contained a floculent precipitate and evidenced tendency to 
form a floating froth in the observation flume and inlet end 
of the settling basin. The floculent precipitate settled rapidly, 
leaving a clear greenish tinged supernatent liquid excepting 
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when large volumes of brewery wastes were passing through 
the plant when the effluent from the basin was clear amber 
color and contained some suspended matter. 


There was no opportunity during the test to determine the 
feasibility of drying sludge from the settling basin upon the 
sand beds. 


At the end of the 24-hour test the cover on the effluent end 
of the electrolytic cell was removed and the electrolyte drawn 
down a short distance below the top of the plates. After re 
moval of the coating these plates as far as could be seen were 
bright and in good condition. The coating, which was removed 
easily by rubbing with the fingers, was found on analysis to 
contain 1.73 per cent. of iron. 


There was no evidence during the test that under operat- 
ing conditions there is a rapid deterioration of the plates to 
form a chemical coagulant which was purposely intended in 
the early processes for the electric treatment of sewage. 


Life of Electrolytic Cell 


The company states that the cell under test at.Easton had 
not received any repairs during the summer and in fact the 
cell cover had not been removed prior to the conclusion of the 
24-hour test when it was opened at request of the Department 
representatives in order to observe the condition of the plates. 


Records of electric current consumed during the summer 
of 1918 (May to October, inclusive), were obtained from the 
monthly statements of the local electric company. It was 
found that the current consumed by the pump would have been 
sufficient for approximately 18 days’ continuous operation and 
current recorded by the meter supplying circuits for the lime 
feeding and mixing devices, the solution pump, electrolytic cell 
and revolving paddles would have been sufficient for approxi- 
mately 16 days’ continuous operation. These periods are ob- 
tained by using the current consumption during the 24-hour 
test as a basis. The higher figure for the pump is probably due 
to the fact that the flow of sewage was greater on some days 
than during the 24-hour test while the current required for 
the lime feed and the cell did not vary uniformly with the flow 
of sewage. 


The company states that the cell remained filled with sew- 
age during periods when it was not operated. 


Freedom from Nuisance 


During the department’s test the entire apparatus was free 
from objectionable odors. Inquiry was made at houses in the 
vicinity and it was found that the residents quite generally 
had no cause for complaint. 


There is little reason to anticipate nuisance conditions from 
the screens, cell or settling basins when handling fresh sewage 
for there would normally be dissolved oxygen present through- 
out the process. Freedom from nuisance, however, cannot .be 
predicted with any degree of certainty in a large municipal 
plant which must necessarily contain sludge beds or sludge 
presses for dewatering the sludge. In fact it is altogether 
probable that disposal of the sludge would at times be at- 
tended by offensive odors. 


Cost of Operation 


It is difficult to predict, with a satisfactory degree of accu- 
racy, the cost of operating a large unit by comparison with 
data collected through operation of a single small unit. How- 
ever, in the absence of complete information, reliance must 
be placed upon such data as are available and reasonable fac- 
tors applied to meet expected conditions in the larger plant. 
The following figures regarding cost of operating the plant at 
Easton are therefore given as a rough indication of what might 
be expected, but apply more particularly to a plant of a simi- 
lar size operating under the same conditions, namely, pump- 
ing of sewage and the addition of lime at a rate stated by 
the owner of the patent as being greatly in excess of that 
necessary to secure satisfactory results: 
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Without Pumpage— 
Hydrated lime—1,712 lbs. @ $6.75 per ton...........-...+0-- $ 5.78 
Water for mixing lime—20 cu. ft. @ $0.003 per cu. ft...... .06 
Electric power—130.6 k.w.h. @ $0.0226.........-.eeeeeeeeeee 2.95 
Electric lights—6% k.w.h. @ $0.0805...........cccccseccceee -50 
ES ba a cta.ccde ane vas on ee Renee? Re tens gene iwanaaeradae 1.25 
Labor and sperintendence .....ccccccccccccscscccccccccsscee 15.00 
Electrode renewals—company’s estimate ...........eeeeeee- 1.00 
BRMIMGOMOMCS AME -TODGIE ccc cvcceccccdccccccceseseneseedeons 1.50 
NN ai dao ddan. cueane np hide bpaida aha maine Apa $28.04 

Add for Pumpage— 
Electric power—88.3 k.w.h. @ $0.0226 ........cccccccccceces 2.00 
Water—120 cu. ft. @ $0.003 per cu. ft. 2... cccccceccccceee .36 
OE sc vin-d pinniew Who bnien Oebd WEE RRS PORE We rele bev as Came enleg $30.40 
Equivalent cost per million gallons ...........c.ceeeeeecees $66.00 


These figures are on the basis of pumping and treating 
460,600 gals. excluding allowance for interest and sinking fund 
charges and cost of sludge pumping, treatment and disposal. 
The costs of hydrated lime, water and electric current are 
those which the department understands obtains at Easton. 
The figure for labor and superintendence is based upon em- 
ployment of a superintendent at $1,650 a year who should be 
able to make necessary bacteriological and chemical tests, 
and who is familiar with the theory of operation of the process 
and upon employment of an operator on each 8-hour shift at 
a salary of $1,200 a year. 

If we assume that the plant could be operated continuously 
at normal rating (1,000,009 gals. a day) the unit costs would 
be materially reduced and would probably be approximately 
as follows: 


Without Pumpage— 
Hydrated lime—3,720 Ibs. @ $6.75 a ton........-.ceeeeeeees ane 





Water—20 cu. ft. @ $0.003 per cu. ft. 0 
Electric power—185.5 k.w.h. @ $0.0226 4.19 
Blectric Highte—6% E.w.h. @ 90.0806... 2. ccccccccccccccscee -50 
DE nb cbc nences Ran eedute’ ore here atectsnl coho ei eaiadwhes 1.25 
Ce lt acid cacneséecketede eee eeeneseees 15.00 
SE ows Am ated eas de eeke ee Ck neeekd op aa eds 1.00 
TG ORRNSS GON TOITE oooccccncewec cess we deeesennrecse cos 1.50 

I 2 cide aes aia eligi lavas anaes ok we ae eal a Re $36.06 

Add for Pumpage— 

Electric power—117.7 K.w.h. @ $0.0226.......cccccsccscccess 2.66 
Wet FED Ce. FE. OB FOB esc cccccecicceserccesvetviceecnccs .36 

EE kGencphaeawed sed cnCee ald Oe de waned alee rren eee eee ene $39.08 


These figures are exclusive of allowance for interest and 
sinking fund charges and cost of sludge disposal. It will be 
noted that the lime has been increased proportionately to the 
flow as this quantity was added during the test. Should it 
later appear that the quantity of lime can be reduced without 
deterioration of the effluent there would be a corresponding 
reduction in cost of treatment. It is probable that the cost 
of sludge pumping, treatment and disposal will be in the neigh- 
borhood of $7.50 a million gallons. 

Conclusions 

Consideration of the performance of the plant as operated 
by the owners and as observed by members of the Engineer- 
ing Division of this department on Dec. 4 and 6, 1918, leads 
to the following conclusions: 

1. The combined action upon the sewage of the fine screen, 
lime treatment and the electrolytic cell render the sewage in 
such a condition that after sedimentation in properly de- 
signed tanks the effluent can be discharged into a stream, 
affording a reasonable dilution of relatively clean water, with- 
out danger of creating nuisance. It is of course assumed that 
the effluent will be discharged through properly designed outlet 
so as to cause dispersion in the stream. 

2. The fine screen, lime treatment and electrolytic cell 
have a destructive action on bacteria of the colon group. If, 
however, the use of the receiving body of water demands a 
high degree of bacterial removal in sewage effluents discharged 
therein, it would be on the side of safety to provide for disin- 
fection cf the cell effluent. 

3. Assuming fresh domestic sewage, proper design, opera- 
tion and maintenance of the various devices the treatment of 
sewage by the above described processes should be free from 
objectionable odors, with the possible exception of the re- 
moval and disposal of the screenings and the sludge. from 
the final settling basins. 7 
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4. Similar screenings are being successfully disposed of 
elsewhere by incineration or burial and the sludge from the 
final settling basins should be susceptible of dewatering by 
presses such as are used in sewage treatment works, including 
the lime precipitation method. 

5. The process should be extended by installation of some 
adequate method for treatment of sludge removed from the 
settling basins, as discharge of this sludge with the cell ef- 
fluent is not permissible. 

6. The cost of installation of a sewage treatment works 
including the above processes should not be excessive but the 
cost of operation would appear to be higher than for other 
methods of sewage treatment in general use to produce an 
equal quality of effluent. 

Each proposed installation should be examined by compari- 
son with other methods of sewage treatment to determine if 
savings in installation cost would be sufficient to counter-bal- 
ance the increased maintenance and operation charges. 

If it should be determined that the proportion of lime could 
be materially reduced without deterioration in the quality of 
effluent, there would be a proportionate reduction in operating 
costs. 

7. To permit continuous operation of a works including 
these processes, electrolytic cells and other equipment must 
be in duplicate. It is undoubtedly necessary to replace plates 
in the electrolytic cell from time to time and accordingly a 
type of cell should be adopted which admits of such renewals 
in place and at a minimum cost for labor. 

8. The short time observations of the combination of fine 
screening, lime treatment, electrolytic cells and final settle- 
ment appear to justify an extended test by this department 
should the opportunity be offered. Such test should include 
study of results secured with lime additions reduced to the 
proportion the owner of the patent claims as the actual needs 
of the process and should also include study of various methods 
of treatment and disposal of the sludge from the settling 
basins. 











Special Features of the Gallery Water Collecting 
System of the Des Moines Water Co., 
Des Moines, Ia. 








By A. F. Luce, C. E., Engineer and Superintendent, Des 
Moines Water Co., Des Moines, Iowa 


The Des Moines Water Company is one of the pioneers, if 
not the first, thoroughly to develop its water supply by means 
of infiltration galleries. A number of cities have water sup- 
plies developed from the underlying sand and gravel strata 
by means of wells, but few, if any, have adopted the method 
used here. 

In order to understand thoroughly the practical application 
of this method it will be necessary first to fix clearly in mind 
the fundamental features of the water bearing area before 
undertaking to follow through the various stages of its de- 
velopment. 

Source of Supply 

The water is obtained primarily from the Raccoon River. 
This stream lies in a southwesterly direction from Des Moines 
and discharges into the Des Moines river in the heart of the 
city. It has a drainage area of 3,677 square miles above the 
city and a minimum flow of sufficient quantity to more than 
meet the needs of the city for many years to come. 

Geological Conditions 

The most interesting feature of the river from a water 
supply standpoint is the geology of its valley in the vicinity 
of Des Moines. Here we find a broad valley nearly 100 ft. 
deep and a mile wide, which has been eroded in the clay, 
Shale and rock of the natural topography and extending for 
many miles upstream with relatively steep sides terminating 
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in rolling plains above. It is evident that this valley was 
eroded by a preglacial stream which eventually cut its way 
to a hard bottom and later covered this bottom with clean 
sand and fine gravel brought down from the glaciers and then, 
at a still later period, covered this gravel bed with from 5 to 
10 ft. of alluvium. As might be expected, this stratum of sand 
and gravel terminates at the foothills on either side, but ex- 
tends upstream for many miles. Borings have shown this to 
be true and many made by the water company affirm the fact 
that it is from 10 to 30 ft. in thickness, very clean and uniform 
in size. An analysis of. the borings show no marked differ- 
ence in the character of the material although in some places 
the sand predominates and in others the gravel. There is. 
however, little difference in the water-carrying capacity, the 
average effective size being about 0.42 millimeters with a co- 
efficient of uniformity of 4.00. 


Raw Water of Good Quality 

Owing to the fact that the surface of the valley lies below 
the level of the flood plane of the river it is sparsely settled 
both within the city and for a long distance above it. Thus 
we find extending right into the city a large sand and gravel 
filled basin sealed off from practically all outside contamina- 
tion by the topography and the natural clay soil, through 
which meanders a river of ample size to furnish the water 
requirements for many years to come. During the greater 
portion of the year this river is low in turbidity, but is sub- 
ject to floods that periodically scour the silt deposits from its 
bed. 

Early Infiltration Tanks 

It was concluded early in the development of the water 
company that the sand of the river would act as a good filter- 
ing agent and there was accordingly constructed in 1871 a 
steel tank 12 ft. in diameter and 14 ft. high with perforated 
sides and closed top. This tank was sunk in the gravel on 
the south bank of the river until its top was 10 ft. below 
low water and it was surrounded with coarse gravel. It has 
been estimated that this tank furnished water at the rate of 
1.5 million gallons per day for short periods. A direct river 
inlet was later connected for emergency use. 

In 1876 two more tanks were installed on the north bank 
of the river. Those were very much similar to the original, 
being 12 ft. in diameter and 12 ft. high with perforated sides 
and open bottom, but having tops constructed of 12x12 in. 
timbers. 

The Present Collecting System 

The first unit of the present collecting system was built 
in 1882. This was the suction well located in the station 
yard and approximately 800 ft. from the river. It consists of 
a brick lined well 50 ft. in diameter and 35 ft. deep with walls 
19 ins. thick, resting on an iron shoe. The well is roofed 
over below the ground and contains the suctions of the pump- 
ing engines. The top of the well is about 15 ft. above the 
normal river level. Upon completion the well was capable of 
delivering 500,000 gallons per day. With this well and the 
three boxes a supply of from 2 to 3 million gallons per day 
was obtained, although the draft upon the boxes was begin- 
ning to draw sand into the pumps and give more or less 
trouble. 

No. 1 Gallery 

In 1884 work was started on the first gallery. This gallery 
is known as the No. 1 Gallery, and extends from the suction 
well south under the tracks of the Rock Island railroad a dis- 
tance of 260 ft., thence in a westerly direction along the rail- 
road, between it and the river for a distance of 817 ft.,. term- 
inating at a point 150 ft. from the river bank. It is 4 ft. high 
by 5 ft. wide, and surrounded with 1 in. screened stone. The 
bottom is open and the sides and top are made of 3x6 in. 
white elm timbers, laid with % in. spaces between. The gal- 
lery was built in open cut, the ditch varying from 17 ft. to 27 
ft. in depth. It was completed in 1886. 
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The old iron tanks were abandoned in 1885, and the water 
drawn entirely from the No. 1 Gallery and the Suction Well. 
Thus we find that 34 years ago the entire water supply was 
developed by infiltration at a considerable distance from the 
river. 

No. 2 Gallery 

Owing to the steady growth of the city and the increasing 
demand for water, the No. 2 or River Gallery and river well 
were built in 1887. The well was located in the station yard 
and is 20 ft. in diameter by 30 ft. deep, built with 20 in. 
brick walls, resting on a wooden shoe. It is roofed over with 
brick arches supported by I-beams. In order to prevent wash 
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galleries until 1894, when the consumption had increased to 
an average of nearly 3,000,000 gals. per day. During this year 
the No. 3 Gallery was constructed. This gallery is an exten- 
sion of the No. 1 Gallery beginning at the end of the old gallery 
and extending across the river and upstream parallel to it fora 
total distance of 1,250 ft. It is 3 ft. 8 ins. high, by 5 ft. wide 
and was built with sides of 4x6 in. timbers in which % in. 
spaces were left between timbers. The top was made solid, 
8 ins. in thickness, and, like the other two galleries, the bot- 
tom was left open. Screened gravel was placed on the sides 
and bottom of the gallery. For 150 ft. under the river the 
gallery is protected by a 4 in. concrete slab. A low brush 
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VIEWS ON THE CONSTRUCTION OF A WATER JINFILTRATION GALLERY AT DES MOINES, IOWA. 


Top Row: 


Using Steam Hammer to Drive Solid Steel Sheeting. 


Bottom Row: Locomotive Cranes Employed on the Excavation- 


Reinforced Concrete Rings Laid on Timber Cradle and Surrounded by Crushed Sewer Tile Form the Conduit. 


from the gallery one-half of the bottom is floored with a 
baffle in the center. This gallery is 1,594 ft. in length, and lies 
along the foot of the bluff on the north side of the railroad, 
terminating in an emergency inlet to the river. Like the No. 
1 Gallery, it is constructed of white elm timbers in open cut, 
varying in depth from 16 ft. to 30 ft. It is smaller, however, 
in size, being only 4 ft. wide by 4 ft. 2 ins. high, with open 
bottom and tightly sheeted sides and top made of 4x6 in., 
white elm timbers set on a bed of screened broken limestone. 
At the time of completion of this gallery, there was ample in- 
filtration to supply the domestic and fire demand of the city 
without recourse to the emergency river intake, the average 
daily consumption being about 2,000,000 gals. 


No. 3 Gallery 
It was not necessary to augment this supply by additional 


and rock fill dam was thrown across the river below the gal- 
leries in the fall of this year, which increased the head on 
the galleries about 2 ft. 

Five 8-in. drive wells were constructed about 800 ft. from 
the gallery in 1899. These wells were about 20 ft. in depth, 
extending nearly to the clay subsoil and were equipped with 
8-ft. strainers. Pumping was done by means of an electric 
driven pump, which discharged into the end of the No. 3 Gal- 
lery through a 16-in. C. I. pipe line. In 1900 it was decided 
that the operation of this equipment was detrimental to the 
flow in the galleries and the wells were accordingly abandoned. 


No. 4 Gallery 


It was not until 1904 that additional galleries were built. 
The No. 4 Gallery was started in 1902, but floods and high 
water delayed the actual construction for 2 years. This gal- 
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lery forms the first link in the present main gallery line and 
was built of similar construction to Gallery No. 3, although 
it is 4 ins. higher, being 4 ft. by 5 ft. in section. It was built 
in open eut at a depth varying from 10 to 30 ft. and extends 
from a point on the north bank of the river 600 ft. from the 
suction well across the stream for a total distance of 1,000 
ft. The end of the gallery is connected to the suction well 
by means of a 36-in. C. I. siphon. A 20-in. cross connection 
was built between galleries No. 3 and 4, in order to equalize 
their flow. It is of interest to note that this gallery extended 
at right angle to the river and at its upper end is 400 ft. from 
the nearest bank. 

During times of low water it became necessary to irrigate 
and rake the sand bars along the river adjacent to the gal- 
leries in order to increase the yield. This procedure was ex- 
pensive and more or less unsatisfactory, and it was decided 
to extend the gallery system still further. After a careful in- 
vestigation of the ground water contours and a further study 
of the water bearing strata it was determined that over two- 
thirds of the water collected by the galleries came from the 
river and that the rate of this infiltration approximated 220,- 
000 gals. per acre of river bed per day. It was accordingly 
concluded -that extensions made parallel to the river would 
develop the greatest delivery. 


Gallery No. 5 


Work was started on the No. 5 Gallery in 1908. This gal- 
lery extends in a southwesterly direction from the end of 
Gallery No. 4, a distance of 3,325 ft., and consists of a series 
of concrete rings 4 ft. in diameter, laid on a timber cradle 
surrounded by 6 ins. of crushed sewer tile. Each ring is 2 ft. 
long and 4% ins. thick, made of reinforced concrete, and has 
small lugs cast on one end &% in. high, which serve as spacers 
between the adjacent rings. The excavation ranged from 20 to 
27 ft. in depth and due to the intensely water-bearing charac- 
ter of the material solid sheeting had to be adopted. Three 
pumping plants were used during the work as it was necessary 
to handle water at rates varying from 4 to 12 million gals. 
per day. Manholes were built at points where the direction 
of the gallery changed. This gallery is divided into two sec- 
tions connected by 36 ft. of 36 in. cast iron pipe and a gate 
valve. Cast iron pipe and valves were also placed at the be- 
ginning and end of the gallery. All three valves are located 
in. valve chambers made of brick with concrete bottoms. The 
work on this section of gallery was completed in 1910. 


Emergency Filter 

In order to dispense with the irrigation and raking of the 
sand bars during periods of low water, an Emergency Filter 
was built simultaneously with the construction of the No. 5 
Gallery. This filter consists of an earthen reservoir immedi- 
ately above the gallery, divided into two sections by a street 
crossing. The filters are 30 ft. wide at the bottom, with side 
slopes 1:1 and a total length of 850 ft., and are connected 
by a 24-in. vitrified tile. Water was originally admitted to 
them by gravity from the river through a 20-in. cast iron pipe. 
The bottom is at elevation 100 and the tops of the banks are 
at elevation 120. Without the Emergency Filter this gallery 
produced about 2,000,000 gals. per day and it was thought that 
there would be no further extensions needed for some time as 
the average daily consumption of the city was about 5,250,000 
gals. per day. The demand for water, however, became greater 
than was anticipated as the consumption increased over 50 
per cent. between 1907 and 1913, at which time it became ap- 
parent that the galleries would have to be again extended and 
accordingly work was started on No. 6 Gallery in the fall of 
1914. 


Gallery No. 6 


The No. 6 Gallery begins at the end of Gallery No. 5 and 
parallels the river for a distance of 3,500 ft. It is identical in 
construction with the latter gallery and is likewise divided into 
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two sections by a short stretch of 36 in. cast iron pipe and a 
valve. The excavation ranged from 18 to 20 ft. dn depth, and 
was done by two locomotive cranes, operating on standard- 
gauge track on either side of the excavation. Steel sheet piling 
was used for lining the trenches, and was driven by steam 
hammers supported by the cranes. Water was pumped from 
the ditch at rates varying from 2 to 8 million gallons per day. 
This gallery was completed and put into operation early in 
1917, and completes the extensions up to the present time. 
Low Lift Pumping 

Owing to the lowering of the river level about 2 ft., by sand 
dredging operations and the inadvisability of raising the 
brush and rock fill dam previously mentioned to 2 sufficient 
height to overcome this loss in head, it became necessary in 
1916 to install a motor driven low lift centrifugal pump of 
5 M. G. D. capacity, to furnish water to the Emergency Filters 
during periods of drouth. This plant was replaced the first 
of this year by a permanent low lift pumping station, located 
at the extreme end of No. 6 Gallery. The station contains 2 
motor-driven centrifugal pumps each of 5 M. G. D. capacity, 
which take their water from the river and discharge it into 
a series of ditches and pools extending along the land side 
of the gallery as far as the Emergency Filters. It has been 
demonstrated that this method of irrigation furnishes water 
of equal quality to that filtered from the river and that it fil- 
ters at the rate of about 1 M. G. D. per acre flooded. At pres- 
ent only one pump is operated, and then during low water 
stages of the river although the average daily consumption 
has grown to over 8 M. G. D., and a maximum rate of 17 
M. G. D. was reached last August for a short time. 

In the normal operation of the galleries the pumping en- 
gines at the pumping station lower the water level of the 
suction well by their demand and this unstable condition of 
the ground water level thus created causes a draft on the 
gallery conduits which in turn is replenished by infiltration 
from the adjacent water-bearing area. The ground water 
then flows from either side towards the gallery; the greatest 
amount, however, coming from the river side. During periods 
of high pumpage the ground water level immediately adjacent 
to the river has been drawn down to a foot below the level of 
the water in the river. This heavy draft does not increase 
the yield from the river as much as might be expected, as it 
is limited by the permeability of the bed of the stream. 

Efficiency of Natural Filter 

In conclusion, it is of interest to note the bacterial results 
of the operation of this natural filter plant. A chemist and 
two assistants are regularly employed to observe the character 
and quality of the water, making daily analyses of water from 
the river, suction well, and tap. During last year the aver- 
age daily bacterial count of the river, with samples incubated 
at 20 degrees centigrade was 19,047 per cubic centimeter, while 
that of the suction well, as filtered through the sands, was 
1,061, showing a reduction of 94.5 per cent. The water is fur- 
ther treated with chlorine gas applied by an automatically 
operated machine which reduced the average daily count for 
last year to 47.5, or a total reduction of 97.5 per cent. It 
might be added that this average count at the tap is about 
double the normal actual count per day, the increase being 
due to a few high counts caused by abnormal fluctuations in 
the river. 
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How to Provide a County with Good Roads 








The improvement of county roads has become so urgently 
necessary to the proper development of the resources of the 
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county, says the Highway Industries Association, that it is 
necessary for the county authorities and citizens to devise ways 
and means of bringing about such a development. 


In undertaking this improvement, a number of important 
features have to be taken into consideration and given care- 
ful study. The entire road mileage of the county must be 
ascertained; the number of miles of roads that it will be ad- 
visable to improve; the character of the traffic, that passes 
over each road; an estimate of future traffic; the ability of 
the county to raise sufficient funds to improve the mileage 
selected; and the methods by which this money can be raised. 


A close study should be made of the present taxable basis, 
and the financial obligations of the county, the tax rate, and 
the amount it would increase the tax rate to build the roads 
by a direct tax or by bonds. The financial ability of the 
county having been ascertained, the approximate amount of 
money the county can raise by bonds or otherwise determined, 
and the roads classified, a system can be laid out in keeping 
with the amount of money to be expended with adequate pro- 
visions for maintenance. 

It is most important that a close study be made of the exist- 
ing roads, a system laid out, and the cost of improving such a 
system determined. In estimating the cost, provision should 
be made for future maintenance so that the burden placed on 
the county would not be such as to raise the annual tax above 
that prescribed by law or become burdensome to the taxpayer. 

Bonds should be of the serial variety, life not exceeding 
25 years, preferably 20 years, and bearing a rate of interest 
that will make them attractive to investors. 

The roads selected should be so co-ordinated as to form 
a complete system, connecting up the most important points 
and railroad stations in the county. If the county has no 
county engineer, the services of an experienced road engineer 
should be secured to lay out the system, and make an estimate 
of its cost of construction, and maintenance. 

The system of roads having been selected and laid out, cost 
of construction ascertained, and the financial ability of the 
county being found capable of constructing such a system, it 
will then be necessary to plan a campaign of information and 
education, so that when the issue is put before the voters it 
will be clearly understood, and the great benefit to be derived 
may be fully known to every voter. 

The best way to bring this about, is to form A Good Roads 
Organization such as a County Good Roads Association; elect 
a chairman, a vice-chairman, for each district of the county, 
and a secretary. Under a vice-chairman each district should 
form a committee, bringing together as many people as pos- 
sible who will work for the passage of the bond issue or spe- 
cial law by calling the attention of the members of the legisla- 
ture, and all the people to the great need for improved roads 
and the benefit that will be derived therefrom. The committee 
should extend their activities to such community in the dis- 
trict by holding meetings and sending out literature, setting 
forth clearly the object of the campaign and what it hopes to 
accomplish. 











Movement to Construct National System of Trunk 
Line Highways Gains Momentum 








The movement to construct a national system of trunk 
line highways intersecting each state, the cost of construction 
and maintenance to be borne by the Federal Government, is 
gaining throughout the country, according to reports coming 
into the Federal Highway Council. 

Many letters are coming in from practically all sections 
endorsing the movement and calling for explicit information 
as to the main points in the nationa) highway measure, now 
pending in the Senate. It is expected to come up for further 


consideration at an early day. 
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The national highway bill, introduced by Senator Town- 
send, chairman of the Senate committee on postoffices and 
post roads, is an entirely new piece of legislation. Its object 
is to build in each state, trunk line highways to the extent 
of not less than 2 per cent., nor more than 5 per cent. of the 
total mileage of the state, and to join them with the main 
trunk lines of other states, thus creating a national system 
connecting the entire country. 

The decided trend in public opinion in favor of Federal 
construction of a national highway system is due, according 
to those having the measure in charge, to the fact that such 
mileage as each state will receive will put the state that much 
nearer to a complete and well connected state system, at the 
same time insuring logical connections with adjoining states. 
It is admitted that such connections are necessary to a proper- 
ly co-ordinated system and that such co-ordination is logically 
a federal function. 

The net result to each state, it now begins to appear, will 
be a strengthening of forces behind road development. The 
states on the one hand are to be aided by relieving them per- 
manently of the construction and maintenance of the heaviest 
traveled interstate routes, thus permitting the concentration 
of state effort on routes having their terminal points within 
the state. In other words, more effective co-operation of fed- 
eral and state power is to be gained by each having its specific 
work laid out, one applying its efforts to national connections 
and the other to the development of local or intra-state roads 
and their proper connections. ° 

Supporters of the national highway movement are _in- 
creasing their activities in the expressed belief that in the 
pending measure they are working for a plan whereby a com- 
prehensive system of national highways may be constructed 
and put into permanent operation within the next few years, 
and at less cost to the public than under any other plan. 











Analysis of Statically Indeterminate Structures by the 
Slope Deflection Method 








In recent years rectangular steel frames with riveted 
joints have been used, and many types of monolithic rein- 
forced concrete frames have been developed. The use of 
statically indeterminate stresses cannot, accordingly, always 
be avoided. Structures are frequently made of an indetermi- 
nate type to secure economy of material. It is felt that 
analyses of statically indeterminate structures are desirable 
since such information will do much to inspire confidence in 
the reliability and in the economy of such structures. 

An investigation of statically indeterminate structures 
has been conducted by the Engineering Experiment Station 
of the University of Illinois to obtain a convenient method 
of analyzing the moments, stresses and deflections for a num- 
ber of typical structures. The analyses were based upon the 
assumptions that the connections are perfectly rigid, that the 
length of a member of a rectangular frame is not changed 
by axial stress and that the shearing deformation is zero. 
The method used in the analyses and the equations derived 
are published in Bulletin 108, entitled, “Analysis of Statically 
Indeterminate Structures by the Slope Deflection Method,” 
by W. M. Wilson, F. E. Richart and Camillo Weiss. The 
method has been explained in sufficient detail to enable the 
designing engineer to use it in the solution of his problems. 
It is believed that the fundamental principles presented may 
be readily co-ordinated with the ordinary principles of me- 
chanics so that the more complex and even the simpler prob- 
lems may be studied from a new viewpoint. 

Copies of Bulletin 108 may be had without charge by 
addressing the Engineering Experiment Station, Urbana, IIli- 
nois. 
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| Rideout Road, Toledo, Ohio. All during 1918 this road was traversed by 
| arny trucks being driven to the Atlantic seaboard. Macadam road resur- 
| 
| 


with “‘ Tarvia-X’’ in 1913 and treated with “* Tarvia-B”’ in 1916 and 1918, 
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Total amount invested in this road for 
18 years now saved every 10 months! = 


HIS is Wood County’s heaviest travelled road. All 
automobiles and motor trucks in transit overland 
around the western end of Lake Erie from Detroit and 
Toledo to the East must drive over this highway. In fact, 
_ most of the overland motor traffic to the South also takes 
this route. 
Mr. John F. Gallier, County Surveyor of Wood County, recently 


figured that this highway carries 2,000 tons per day for its entire 
length of 7.36 miles, or more than 5,330,000 ton-miles per year! 


This road is a Tarviated highway, and in a very interesting article 
Mr. Gallier develops the fact that every ten months the saving in the 
cost of operating motor traffic over this highway, as compared with 
that on a well-drained clay road, equals the total investment in the 
road for the past eighteen years. 


Space is too limited to give Mr. Gallier’s figures in detail, but a 
copy of the article, which gives the history and maintenance figures 
of the road since 1900, will be sent to any interested road engineer 
or taxpayer upon request. 


Briefly, the total investment in the road for 18 years, including three 
Tarvia treatments, is $99, 367.63, or atrifle more than $13,500 per mile. 
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Figuring carefully and conservativefy, Mr. Gallier has worked out 
the difference in cost of gasoline, tires and oil alone (not taking into 
account the saving in wear and tear on automobiles and trucks), for 
traffic over the Tarvia road as compared with the same traffic over a 
wel.-drained clay road. Reduced to totals, the figures are: 


Total average daily cost of gasoline, tires and 





oil for motor trafic on clay road . . . $714.62 
Total average daily cost of gasoline, tires and 

oil for motor trafic on Tarvia road . . 381.73 
Daily difference in favor of Tarvia road . . $332.89 
Difference for 365 days . $121,475.85 


This means a saving of $10,122.98 per month, or $101,229.80 
every 10 months, which is more than the improved road cost to 
build and maintain for 18 years, including interest, engineering and 
drainage costs! 


Tarvia is ready to serve other communities as it is serving this 
one, helping them to build and maintain mudless, dustless, automo- 
bile-proof roads at low cost—roads that pay for themselves—roads 
that are an asset instead of a liability. 


& 


Interesting descriptive booklet telling all about this interesting 
proposition free on request. 








This company has a corps of trained engi- 
neers and chemists who have given years of 
study to modern road problems. The advice 
of these men may be had for the asking by 
any one interested. If you will write to the 
nearest office regarding road problems and 
conditions in your vicinity, the matter will 
have prompt attention. 
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Much Interest in International Municipal Exposition 








Since the recent announcement of the International Expo- 
sition of Municipal Equipment to be held as a permanent 
institution in Grand Central Palace, New York. considerable 
comment has been made in various interested circles through- 
out the country. Miss Jeanne Carpenter, who is to be the 
exposition director, has received many letters from manu- 
facturers of municipal equipment, city officials, chambers of 
commerce, etc., praising the idea and speaking sanguinely 
for the suecess of the enterprise. Miss Carpenter is the author 
of the book, “Municipal Housecleaning.” She has had ve» 
of experience in this field in various parts of the country and 
abroad. Her ideas for the exposition are decidedly practical 
and with the backing that the exposition enjoys, it is an 
assured success. 

The International Exposition cf Municipal Equipment is 
to be one of the eight or nine expositions which will make up 
the great industrial trade mart of the Merchants and Manu- 
facturers Exchange, occupying the entire Grand Central Pal- 
ace. The Municipal exposition will be staged on the whole 
floor with 50,000 sq. ft. floor space. The Merchants and Manu- 
facturers Exchange of New York, which operates Grand Cen- 
tral Palace, is owned and controlled by the Nemours Trading 
Corporation, of which Alfred I. Du Pont is president. This 
corporation has representatives in all leading cities through- 
out the world, consisting of 19 branch offices and 3,000 foreign 
selling agencies. 

The exposition is to include all that pertains to the con- 
struction and proper management of municipalities—for water, 
heat, light, power, fire protection, health, education, policing, 
amusement, and other departments. City officials, municipal 
engineers, members of Chamber of Commerce from many 
cities throughout the world will visit Grand Central Palace 
and the permanent Municipal Exposition will afford a most 
convenient means of putting the manufacturer of equipment 
in direct touch with the interested buyer. 

A number of letters received by Miss Carpenter state that 
there has been an urgent need for just such an exposition 
as this. Detailed information can be obtained by writing 
or calling at Suite 421, 405 Lexington Avenue, New York City. 








Removing a Concrete Engine Bed by Blasting 








In removing an old engine bed or foundation, holes should 
be drilled vertically to a depth at least three-quarters the 
thickness of the piece. If there is machinery nearby or 
other property likely to be damaged, it is best to fire only 
one hole at a time. It is difficult to say definitely just how to 
space the holes, because the shape and dimension of the bed 
may be,.very irregular, but it can be taken as a safe rule to 
use about one-third of a 14 x 8 in. cartridge of ammonia 40 
per cent. dynamite per cubic yard of material to be broken. 

More can sometimes be used with safety, but as a generai 
rule, if the charge is thus proportioned, no material will fly 
and yet it will be crumbled and cracked up so'that it can be 
readily removed by hand labor. 

An engine foundation 12 ft. long, 4 ft. deep, about 3% ft. 
wide, was successfully broken by drilling three vertical holes, 
each 3 ft. deep, along the center line, using one-third cart- 
ridge of 40 per cent. ammonia dynamite 1% x 8 in. per hole. 
One hole was shot at a time. 

Dynamite was successfully employed in breaking up a 
brick and cement foundation for heavy machinery. The base 
was a solid mass, 8 to 10 ft. deep. The method used was as 
follows: Eight holes, 5 ft. deep, were drilled vertically into 
the block. Small charges of dynamite were loaded in the 
holes and well tamped in. Electric blasting caps were in- 


serted, in all eight charges, and by means of the wires con- 
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nected up in series on the surface so as to get the cumula- 
tive effect of a combination shot. 

As there was a large skylight less than 30 ft. from the 
base, besides other machinery nearby in the room, it was 
necessary to cover the bore holes first with burlap bags and 
afterwards with some heavy pieces of timber to prevent fly- 
ing pieces of masonry from causing damage. When all was 
ready the charges were connected up to a blasting machine 
and fired. The result was that the block of masonry was 
shattered so that the various pieces could be handled and 
carried away by laborers. The entire job was done in two 
hours. 








Pave Now! 








“Next year we will win,” was the Allied boast, 
While it sparred and felt out the Teuton host. 
And press and rostrum proclaimed the day 

Of Victory—always a year away. 


But Foch was a man of different mind, 
Chafing at schedules a year behind; 
He forced the arrogant foeman to bow, 

* By betting divisions on each golden NOW. 


“Next year we will pave,” is the laggard’s plan, 
Shirking decision as long as he can; 

While capital stagnates and idle men reek 

Of the fatuous cult of the Bolshevik! 


Oh, vainest illusion to “pave next year’— 

That mythical season that never gets here! 
One season—one moment, does fortune allow 
For the use of mankind, and that moment is NOW. 








Present Status of State and Federal Aid Road Work 
in Alabama 








The following is status of State and Federal Aid work at 
present time in Alabama: 
50% of cost and estimates is paid by the Government 


COMO, GORE oiociiciieccace 78.78 miles, $299,268.99 
Under Construction, cost..... 97.73 miles, 532,089.76 
Approved—work pend., cost.. 111.45 miles, 599,130.91 





From the above it will be seen that there is under way and 
pending 209.18 miles of road work to cost $1,131,220.67. 

The State Highway Department has no authority over Coun- 
ty work and has no way of knowing with any degree of ac- 
curacy how much work is contemplated by counties. No 
counties are issuing bonds. 


Added Life for Galvanized Iron 














Many firms and individuals who use galvanized iron seem 
to believe that since it is galvanized, it is automatically proof 
against all forms of deterioration, due to exposure to the ele- 
ments. It is quite true that galvanized iron is one of the most 
durable materials of its weight and will stand quite a large 
amount of exposure before beginning to rust. However, con- 
tinuous exposure to moisture will start the molecules of iron 
to rusting and when once through the outer galvanized coat, 
the damage is done. 

This could be avoided by the use of a galvanized iron 
primer. After a primer has been applied, a good rust inhibi- 
tive paint should be used. This gives life to the galvanized 
iron and also prevents the formation of rust which would 
occur if the iron were not painted: 

Many large users of galvanized iron about their factories 
are beginning to realize that in order to secure the best re- 
sults from a standpoint of economy and service, it is neces- 
sary to paint the iron at intervals of two or three years. This 
policy adds many years of life to their sheds and buildings 
on which the galvanized iron is used. 
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How the Water Supply for 6,000,000 People Is Made 
Safe 








By Wm. W. Brush, Deputy Chief Engineer, Bureau of Water 
Supply, Gas and Electricity, Municipal Building, 
City of New York 


Imagine if you can six millions of people, or three times 
the number of soldiers we had in France, living in an area 
' that is 32 miles in length by 15 miles in width, occupying 
some 360,000 buildings, each one daily requiring 35 kitchen- 
size pailsful of water, or enough pailsful each day to extend 
one and two-thirds times around the earth if placed in line, 
and you then have some idea of the magnitude of the task of 
supplying New York City with its water supply. 

Under the law the duty of seeing to it that an ample supply 
is at all times available is placed on the Department of Water 
Supply, Gas and Electricity, to which is also given the re- 
sponsibility of maintaining pure and wholesome the water so 
furnished. This is no small undertaking, and can only be suc- 
cessfully executed by constant effort of a small army of men, 
some of whom must be on duty at all times of the day and 
night, and for every day in the year. The detailed story of 
how sufficient water is gathered, stored, and then delivered 
through great aqueducts of a total length of several hundred 
miles, is a most interesting one, but we are not now to set 
this forth, but to tell how this vast quantity of water is 
guarded and made safe for all to drink freely of it, whether 
one lives in the most crowded tenement or dwells in a palace 
on Fifth Avenue. 


Jurisdiction of the Commissioner of Water Supply, Gas and 
Electricity 

The charter places on the Commissioner of Water Supply, 
Gas and Electricity the responsibility for “the preservation of 
all lakes and all waters from which a supply is drawn by the 
city * * * from injury or nuisance, and for the execution of 
such measures as may be necessary to * * * preserve and 
increase the quantity of water and keep it pure and wholesome 
and free from contamination and pollution.” The health law 
of the state has granted to the commissioner the power to 
make such rules and regulations as may be necessary for the 
protection of the water supply, subject to the approval of the 
State Board of Health, said state board fixing the penalties 
that are to be imposed for violation of such rules and regula- 
tiens. 

The commissioner is also given the right summarily to 
abate any nuisance by seizing of property, but the city is made 
liable to the property owner for such action on the part of the 
commissioner. The law is interpreted that property owners 
are required to abate at their own expense nuisances where 
such nuisances can be abated within the limits of their own 
property, and the city must bear the expense of furnishing 
the means of abating nuisances where the property owner can- 
not abate the nuisances within the limits of his property. The 
law requires the issuing of permits for fishing, boating, and 
cutting of ice, to those who desire such permits, but these 
permits are to be issued under such rules and regulations as 
the commissioner may impose. There is apparently ample 
authority legally given to the commissioner to handle the pol- 
lution problems which may arise, but the extent to which the 
city is to meet the expenses requires legal determination, and 
in some cases, court action. So far very few cases have been 


brought to the courts, as settlements have been made without 
recourse to such tribunal. 


Water Supply System 


A brief summary of the water supply system of the city 
is a necessary preliminary to the discussion of its sanitation. 
New York now consumes and wastes daily about 650,000,000 
gals., of which the municipal system furnishes some 610,000,- 
000 gals., while seven private companies serve about 40,000,000 
gals.,.to nearly one-half million people in various wards in 
Brooklyn and Queens. The department has supervisory juris- 
diction over the private water companies as well as operating 
and maintaining the municipal system. Since the Catskill 
supply was generally introduced some two years ago it, to- 
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BIRDSEYE VIEW OF THE WATER SUPPLY OF NEW 
YORK CITY. 


gether with the small Bronx and Byram supply, merged with 
it, has furnished two-thirds of the supply, the remaining third 
being drawn from the Croton system, leaving the former 
Brooklyn, Queens and Richmond supplies in reserve. We will, 
therefore, limit our story to the Catskill and Croton waters 
and to the private water companies. , 

The Catskill supply is from Esopus creek, which has been 
damned at a point about 10 miles back from Kingston, where 
the Ashokan reservoir is formed, holding 130,400,000,000 gals., 
and forming a lake with a short line of 40 miles. About this 
dam there are 257 sq. miles of hills and valley, of which some 
two-thirds is woodland, with a resident population of 5,000 
and 7,000 additional in the summer time. In the Croton 
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water-shed there is an area of 375 sq. miles with 16 reservoirs 
and ponds holding 104,400,000,000 gals., and a population of 
25,000, which does not vary greatly from winter to summer. 
The main reservoir, and from which the supply is directly 
drawn into the aqueduct, is Croton Lake, where over 30,000,- 
000,000 gals. are normally stored. 

The private companies all draw their supplies from the 
saturated sands and gravels which underlie Long Island and 
the waters.in which come from the rainfall, percolating slowly 
through the soil on its way to the bay, sound, or ocean. Small 
stations, each usually furnishing less than 5,000,000 gals., 
daily, collect this water and deliver it into the distribution 
mains. 

What Makes Water Unsafe or Objectionable for 
Human Consumption 

In safeguarding a water supply, consideration must be 
given mainly to what may cause (a) diséase, (b) tastes or 
odors, (c) discoloration or turbidity. The disease germs, 
which are well recognized to be water bourne, are typhoid, 
cholera, and anthrax, the latter being an animal disease which 
rarely occurs in human beings. The typhoid and cholera bac- 
teria can only originate in the waste discharges of human be- 
ings. It is believed that intestinal disorders are caused by 
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THE KENSICO CHLORINATION PLANT OF THE NEW 
YORK CITY WATER WORKS. 


Each cylinder holds about 100 Ibs. of liquid chlorine at a 
pressure of 125 lbs. per sq. in. The flow of this chlorine is 
controlled by the Wallace & Tiernan machine attached to the 
wall panel. This machine uniformly delivers the desired 
quantity of chlorine with which to treat the water. 


polluted waters which do not carry any of the disease bacteria 
noted above, but this has not been clearly proven. Typhoid 
bacteria will live in what is otherwise a reasonably pure water 
for from several days up to about three weeks, and the re- 
sultant long period of storage required to make safe a water 
so polluted is evident. 

Tastes and odors are popularly considered to develop from 
organic matter, such as leaves and grass decaying in the 
water. It is seldom that such is the cause, as the true cause 
is shown by the microscope to be minute plant or animal 
growths, which may multiply to many thousand units per 
cubic centimer (equivalent to about seven drops of water) and 
the majority varieties of which give characteristic tastes or 
odors. The organisms most common in the New York City 
supply, with their characteristic odors, are as follows: 

Diatoms—Asterionella Tabellaria—produce geranium to 
gassy and fishy odor. 

Cyanophyceae — Anabaena Aphanizomenon — produce 
grassy to pig-pen odor. 

Protozoa—Uroglena—produces oily and fishy taste; Sy- 
nura—produces cucumber and bitter taste; Dinobryon— 
produces fishy odor. 

Schizomycetes (Crenothrix)—clogs well systems. 
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There is no harmful effect from these growths, other than 
rendering the supply unpleasant, and one’s health will not 
suffer from using water in which these organisms are abun- 
dant. They may persist in a water for several months or may 
spring up and die out in a few days. During the past winter 
and spring the Kensico reservoir was shut out of direct serv- 
ice, due to Tabellaria being present in large numbers, and only 
recently has this reservoir been again regularly used. 


Discoloration or turbidity of a supply is generally due 
either to color from a swamp area or to finely divided clay or 
silt, which is carried in suspension, due to heavy storms, or 
may come from clay springs where highly turbid water carry- 
ing a large percentage of clay is being constantly discharged. 
It is interesting to watch the clearly defined line between the 
turbid water and clear water in the Ashokan reservoir, when 
heavy stream flows are washing clay and silt into the head 
waters of the reservoirs, but usually this material is held in 
this portion of the reservoir and settles, without reducing 
noticeably the clearness of the water in the body of the reser- 
voir. 

Iron is a most frequent cause of complaint of so-called 
“dirty water.” If present to a larger degree than one-half of 
a part per million by weight, it is likely to cause a yellowish 
red color, with a noticeable turbidity. Both the Croton and 
Catskill waters have a low iron content, and if iron is seen 
in the water as drawn it comes from corrosion of the pipes 
in the building, or possibly, but not likely, from the sediment 
in the cast iron street mains, having been stirred up by un- 
usually heavy flow through them, such as is caused by a large 
fire. 

Minor pollution is caused by sea gulls that in fall and win- 
ter persist in landing in large numbers in the distribution 
reservoirs, and which cannot be shot under the law. Dead 
fish, leaves and other organic matter are present to a varying 
amount, but do not ordinarily give trouble to the consumer. 


How Poiluting Substances and Objectionable Growths Are 
Excluded or Destroyed 


In every water supply which is derived from surface waters 
there is always the possibility that pollution may occur at 
any time, and in most of such supplies it is a certainty that 
pollution is present at all times. This is true of the New York 
City supply, and the problem is how great an expense is war- 
ranted in excluding polluting matter when it is known that 
the supply cannot be kept free from contamination. Up to 
about 15 years ago it had been the city policy to purchase 
lands bordering the reservoirs in the Croton watershed, and 
in some locations a strip of land along the stream usually 100 
ft. or more in width, and thus endeavor to keep polluting mat- 
ter from reaching the reservoirs and streams. The legisla- 


ture at that time passed a law preventing the acquirement of © 
further lands for this purpose. It is estimated that if this . 


former policy were followed throughout the Croton shed, many 
millions of dollars would be required for the purchase of such 
lands, and the city’s taxes on lands, which are now about $450,- 


000, would be greatly increased. During the past decade there - 


has been an effort made to purchase land around the margin 
of all reservoirs, but to make no purchase along streams, and 
this policy was followed by the Board of Water Supply in con- 
nection with the Catskill supply. Such policy has been a very 


disappointing one to those who own lands which they desire - 


to sell to the city at a much higher price than would be paid 


by private purchasers, and this desire to sell has caused some - 


owners to increase the pollution in the hope that the city 
would be forced to buy such land. The city is required to 
furnish a property owner with the necessary facilities.to dis- 


pose of sewage if the sewage cannot be disposed of on the - 


land in question, but the property owner cannot impose an 
unnecessary expense on the city. The legislature has re 


quired the city to allow boating, fishing, and cutting of ice - 
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on its reservoirs under such reasonable rules and regula- 
tions as may be conisdered necessary. 


City Policy on Protecting Its Water Supply 


The present city policy on protecting its water supply is 
affected by the legislation mentioned, and is outlined as fol- 
lows:. 

a—Own land around the shore line of all reservoirs. 

b—Prohibit by suitable rules and regulations the discharge 
of polluting material in such a manner as to threaten the 
contamination of the supply. 

e—Discourage the establishment of institutions in the 
watershed which would house those who do not normally re- 
side within the watershed limits. 

d—Collect, treat and dispose of sewage from villages and 
from individual private property when necessary. 

e—Require property owners to submit for approval plans 
for proposed sewage disposal systems which must later also 
receive the approval of the State Department of Health. 

f—Supervise the maintenance and operation of private, 
factory and institutional sewage plants, and furnish chloride 
of lime to treat continuously and sterilize the sewage from 
the institutions. 

g—Treat with chlorine all city operated sewage plant ef- 
fluents, and to so treat a portion of the water before it reaches 
the reservoirs and all the water while in the aqueducts on its 
way to the consumers. 

h—tTreat with copper sulphate, distribution reservoirs when 
microscopic growths become troublesome, and also so treat the 
shallow bays and coves of the storage reservoirs. 

i—Frequently and regularly examine all parts of the water- 
shed to see to it that any violations of the rules or regula- 
tions are promptly reported and speedily abated. 


Organization to Safeguard Quality of Water Supply 

The organization to watch over the purity and safety of 
the water supply and prevent the pollution thereof, is headed 
by an engineer who is an expert in sanitation as far as it re- 
lates to water. Under the engineer in charge in the Catskills 
there is a supervisory inspector, with seven inspectors, who 
cover the inhabited portions of the watershed by inspections 
which daily require some ten miles of walking by each man. 
Each inspector has a district within which routes are laid out, 
and the frequency with which each route is covered depends 
upon the sanitary importance of such route. Some important 
points are seen daily, but usually a week or more elapses be- 
tween inspections. All cases of typhoid occurring on the 
watershed, of which there are usually about five yearly, are 
reported, blood tests made, and sterilization of discharges 
effected. A squad of sanitary laborers, with an auto truck, 
is assigned to correct all conditions reported by the inspec- 
tors, which cannot be remedied by them, and also to move 
toilets to new locations as remote as possible from the streams. 
In the Croton watershed, the organization is similar, except 
there are 2 supervisory inspectors over the 25 inspectors em- 
ployed therein. All questions of sanitation that arise are 
handled as diplomatically as possible, and effort made to se- 
cure the co-operation of the property owners or tenants. This 
co-operation is usually obtained and there have been but few 
cases which have had to be referred to the corporation counsel 
for legal action. 

Where sewage of human origin is present in sufficiently 
large volume to require other treatment than that afforded 
by a leaching cesspool, it is disposed of as far as possible by 
sub-surface tile drains, or open absorption trenches, and thus 
the sewage travels through many feet of soil before reaching 
the nearest stream. This cannot always be done, and there 
are two instances in the Croton system where sewage, after 
being purified and filtered, is treated with chlorine, and then 
discharged directly into the stream, which eventually dis- 
charges its waters into Croton Lake. The sewage so treated 
is practically sterile, and from a bacteriological viewpoint is 
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better than the water supply which is furnished to many 
American. cities and towns. The percentage of removal of 
B. coli, which is the typical intestinal bacteria used to deter- 
mine the extent of pollution, averages over 99.9998 in these 
plants. 

In the Catskill watershed the soil is generally unfavorable 
for rapid absorption of drainage water, and war has inter- 
fered with the department carrying out its plans to sewer cer- 
tain communities and thus prevent sewage of human origin 
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THE ASHOKAN AERATOR FOUNTAIN, WHERE 375,000,060 
GALS. PER DAY ARE SPRAYED INTO, THE AIR TO RELEASE 
CONTAINED GASES AND DESTROY FRAGILE MICRO-OR- 
GANISMS. 


entering the Esopus creek and its tributaries above the Asho- 
kan reservoir. There is, therefore, sewage now discharging 
into this creek and polluting the waters. At Phoenicia the 
department maintains a plant which introduces a solution 
of chlorine into the Esopus stream which destroys the bac- 
teria. This plant is so located as to treat all water which is 
subject to such sewage pollution, and thus purifies the water 
before it enters the Ashokan reservoir. In the Croton valley 
there are several streams which pass through communities, so 
that incidental pollution cannot be avoided, and these aré also 
treated with chlorine. : , 

Chlorine Treatment of Water 

The use of chlorine for treatment of water to destroy bac- 
teria is a comparatively recent addition to the available safe- 
guards for water supplies, as its use has developed almost 
wholly during the past decade, and is now the most important 
next to filtration. It can be obtained either in liquid form, or 
as hypochlorite of lime, which contains about 35 per cent. by 
weight of chlorine. It costs in the liquid form about 7 cts. 
per pound, and usually in the New York City supply only from 
one-tenth to two-tenths of a part per million by weight is used. 
This is equivalent to from 0.8 of a pound to 1.6 of a pound of 
chlorine for 1,000,000 gals. of water, or a cost for the chemical 
of about 10 cts per 1,000,000 gals. The amount of chlorine 
now used is so small that its presence cannot be detected by 
the most acute taste. 

When chlorine was first used at Phoenicia several hundred 
trout and other small fish were killed, and immediately com- 
plaint was made to the State Conservation Commission. After 
a few days the dead fish ceased appearing, and subsequent ex- 
periments showed that the amount of chlorine applied could 
be reduced to an amount too small to affect even the most deli- 
cate fish. The trout are frequently seen swimming up to the 
treatment pipe and leaping over it, and indicating no dimin- 
ished vigor from living in the chlorinated water. 
Treatment of Microscopic Plant Forms With Copper Sulphate 

When water stands in reservoirs it may at any time and 
without previous warning, develop almost overnight micro- 
scopic growths, of which a number of forms are very objec- 
tionable, due to the disagreeable taste and odor produced 
thereby. The growths, which quite frequently multiply in the 
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New York supply, and the characteristic taste or odor, have 
been previously mentioned in this report. They are plant 
forms which have no effect on one’s health, but it is hard to 
make the consumers believe this, and it must be admitted that 
their presence makes the water most objectionable. Fortu- 
nately, these plant forms are quickly killed by the addition of 
copper sulphate in as small a quantity as 1 lb. per 1,000,000 
gals. of water. It is usually put in the water by placing the 
copper sulphate in a bag of porous material and dragging it 
through the water at the stern of a row-boat or small launch. 
The water treated should not be used for three or four days 
after the treatment, so as to permit the copper sulphate and 
the dead algae to settle and the taste and odor to disappear. 
Storage 

One of the very important safeguards that is available for 
New York’s water supply is the long period of retention of 
the water in the immense reservoirs connected with the Cat- 
skill and Croton systems. In the Croton watershed there are 
16 reservoirs and ponds having a total storage capacity of 
104,400,000,000 gals., of which nearly one-third is stored in 
Croton lake. This vast volume of stored water is enough to 
provide New York with water for one year at the present rate 
of draft on the Croton system, even though not a single drop 
of water was added during the year. In the Catskills, the 
Ashokan reservoir has 130,000,000,000 gals., and at the present 














THE BACTERIOLOGICAL ROOM OF THE MT. PROSPECT 
LABORATORY, BROOKLYN, WHERE THOUSANDS OF WATER 
SAMPLES ARE YEARLY EXAMINED. 


rate of draft would last nearly one year. There is also the 
Kensico reservoir in the Catskill system, between the Asho- 
kan reservoir and the city, holding about 30,000,000,000 gals. 
It is therefore reasonably certain that most of the water en- 
tering these reservoirs will remain therein for several months 
during which time disease bacteria will die from starvation, 
due to the general purity of the water. Also the dirt in the 
water will be almost wholly eliminated. 


Aeration 

The microscopic growths may develop in these reservoirs 
and also carbon dioxide gas may be present, which it is de- 
sirable to eliminate as far as possible. In the new Catskill 
system provision has been made for aerating the water by 
shooting it up in the air through nozzles, and thus forming 
enormous beautiful fountains. There is an aerator at both 
Ashokan and Kensico reservoirs, but, due to the greater head 
available, the fountain at Ashokan is the more impressive. 
The water does not need more oxygen, which it could obtain 
from this fountain action, but it is improved thereby through 
the liberation of contained gases and the breaking up of some 
of the more fragile of the micro-organisms. 
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The final act in making the water safe for the consumers 
is the treatment of all the water with chlorine while it is in 
the aqueducts, and flowing to the distribution reservoirs and 
pipes in the city. Liquid chlorine is used for both supplies, 
the Catskill water being treated at Kensico just after it leaves 
the reservoir and at a point about 12 miles from the city line, 
while Croton water is treated at Dunwoodie, about 4 miles 
from the city line. These plants are among the largest in the 
world, and daily treat some 600,000,000 gals. The water as 
it comes to these plants is usually in a condition that would 
be considered good for a domestic supply, but as no chance 
should be taken in safeguarding the lives of 6,000,000 people, 
this final treatment is given. 

Typhoid Rates 

The usual index of the purity of a water supply is the ty- 
phoid death rate of the community. In New York city the 
rate is now very low, as shown by the following comparison 
with the record of other cities having a population of over 


500,000: Death rate 

per 100,000 
RS, xicd no ea hick bom eee 1.4 
EE nc dasa ku maa baia dmmierne eeleluee 2.5 
ID. a. k.d.hara a canevaneacans 3.0 
EY TE ca pr elaknnma pa soracieee woe 3.3 
I. svy ati phen a Rintanecw Bai sel eae 4.7 
EE ics cnn naman mevonecswes 1.2 
EE, racdvapeaineaca eins eodwe 9.8 
WINE stGeadccprcowosecs iceman 10.0 
DED cicwencaciaadedasmmememne 12.2 


It is considered certain that what typhoid does develop in 
New York is due to causes other than water supply. Charts 
are made of all cases reported, and some very interesting re- 
sults have been found from studies of the local epidemics. 
Various causes have been found, such as typhoid carriers, milk 
contaminatidn and ice cream contamination. 

Very little need be said about the treatment of the supplies 
from the private water companies, as fortunately their source 
of supply is uniformly the water flowing through the saturated 
sands and gravels of Long Island, and the water is therefore 
naturally filtered and only need be guarded against contami- 
nation after it is drawn from the ground through the wells. 
This is the type of development of the supply used by all the 
private companies. A careful watch over the water fur- 
nished is maintained by the department force, and regular 
monthly examinations made of all supply works. 


The Laboratories and Their Work 

To determine the condition of the water and its contents, 
and also the effectiveness of protection from pollution and of 
the treatment applied to the various supplies, it is essential 
that there should be available well equipped laboratories, 
manned by experts who are constantly sampling and examin- 
ing the various supplies. New York has three of these labora- 
tories, the main one being at Mt. Prospect reservoir, Brooklyn, 
with branches at Mt. Kisco for the Croton system, and at 
Ashokan reservoir for the Catskill waters. Connected with 
these laboratories there are 16 men, and about 13,000 samples 
are examined yearly. At some nine points daily samples are 
taken, as these samples represent the supply furnished in the 
various sections of the city. The usual frequency of sampling 
varies from weekly to monthly. The results are sent to the 
operating and maintenance force who can call on the labora- 
tory experts for aid in investigating any unusual problem 
which presents itself. The laboratory force undertakes a 
large amount of original research work as well as its regular 
routine work, and has to its credit many advances in the art 
of water examination and analysis. 


Results Secured for New York City 


Every hour of the day or night anyone in New York City 
can turn on the faucet and draw a glass of water which is 
certain to be safe from disease breeding germs and satisfac- 
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tory for either domestic or manufacturing use. This is due 
to the effective daily work of the many men employed by the 
city to make its water supply safe and the $166,000, spent 
yearly for protecting and treating the water is certainly giving 
excellent returns. How soon the city will demand the higher 
standard of a perfectly clean, clear water, free at all times 
from tastes and odors cannot be now determined. Filtration 
is the only way to secure this improvement, and as the public 
seems well satisfied with the supply now furnished, the ex- 
penditure of millions for filtration appears to be one that will 
not be undertaken for some years to come. 

The present head of the Department of Water Supply, Gas 
and Electricity is Commissioner Nicholas J. Hayes, and the 
Chief Engineer of the Bureau of Water Supply is Merritt H. 
Smith. 











Design Features and Form of Contract for Construct- 
ing a Large Earthen Water Supply Dam 
on Cost Plus Fee Basis 








By Jacob L. Crane, Jr., and J. G. Kimmel, with Gannett, Seelye 
¢ Fleming, Consulting Engineers, Harrisburg and Erie, Pa. 


On May 8, 1919, the Girard Water Co. of Pottsville, Pa., 
awarded a contract on the cost plus variable fee basis, for an 
earth fill dam and reservoir to be constructed on Whiskey 
Mill creek in Schuylkill county, Pennsylvania. The dam and 
reservoir, which will cost about $200,000, are to provide addi- 
tional storage to tide the Water Company over the dry periods 
in summer and fall. 


Layout and General Features of Water Works 

The interesting layout of the water company property is 
shown on the accompanying map, Fig. 1. The sources of sup- 
ply are Dresher’s Run, upon which Reservoir No. 5 is located, 
Whiskey Mill creek, upon which there is a small intake con- 
nected with Reservoir No. 5 by a 16-in. gravity main, and 
Little Catawissa creek, upon which there is another small in- 
take. The water of this latter creek is only used in times of 
drouth, the water being then pumped directly from the intake. 

The water collected from these sources is pumped through 
the station shown just below Reservoir No. 5, against about 
600 ft. head, to the top of Locust mountain into Reservoir No. 
3, from which it runs into Reservoirs Nos. 2 and 4. From all 
three of these reservoirs it is distributed by gravity to the 
collieries and villages in the Shenandoah and Mahanoy valleys 
immediately to the south. The collieries and their connecting 
railroads take 86 per cent. of the water supplied by The Girard 
Water Company, only 14 per cent. being used for domestic 
purposes. 

These valleys form the most productive part of the South- 
ern Anthracite coal field, and the mining operations have 
made it impossible to collect surface or ground water in this 
area. In fact, the mining operations have extended to the top 
of Locust mountain, where a great stripping operation, begun 
in 1913, has almost entirely destroyed the watersheds former- 
ly tributary to Reservoirs Nos. 2, 3 and 4, and will soon force 
the abandonment altogether of Reservoir No. 4, which is 
underlaid with valuable beds of coal. There is one bed of coal 
under Reservoirs Nos. 2 and 3, but this is comparatively thin, 
and the reservoirs are worth more for storage and distributing 
purposes than the coal. These factors drove The Girard 
Water Company over into the Catawissa Valley, which is 
purely an agricultural region, for its sources of supply, and in 
1913 and 1914 the No. 5 reservoir and pumping station were 
built on Dresher’s Run. 

This reservoir impounds 312,000,000 gals., at spillway level 
from a watershed of only one square mile, with an average 
annual rainfall of 54 ins., and a mean run-off of about 45 per 
cent. The area of the reservoir is 41 acres and its maximum 
depth 51 ft., 6 ins. Reservoir No. 5, for which Mr. J. W. Le- 
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doux of Philadelphia made the plans, is an earth fill structure 

with a concrete pavement on the upstream face and a cut-off 

wall of concrete and clay puddle at the upstream toe. The 

reservoir and dam, the stone house of the pumpman and the 

pumping station make a fine appearance as viewed from Lo- 

cust mountain in the setting of this beautiful valley. 
Pumping : 

The pumping station is equipped with three 5-stage centrifu- 
gal pumps, operating against a head of 583 ft., or a pressure 
of 273 lbs. per sq. inch. The pumps are driven by three 250- 
H.P. electric motors. A fourth unit has been ordered. With 
this the capacity of the plant will be 6,000,000 gals. per day. 
The pumps have given splendid service and up to January 1, 
1919, showed but little loss of efficiency after being in opera- 
tion since Sept. 16, 1914, a total of 25,710 pump hours. Since 
Nov. 1, 1918, however, it has been necessary to pump directly 
from the Little Catawissa creek, in order to conserve the sup- 
ply of stored water, and as this was not contemplated when 
the plant was designed, the water does not pass through the 
screen pot, as does the water from Reservoir No. 5, nor is 
there an opportunity for the sediment in the water to settle. 
This has caused more wear to the pump parts in six months 
than in the previous 4 years. The use as a suction main of 
the long supply line from the Little Catawissa intake causes a 
considerable drop in the capacity of the pumps, as compared 
with their duty when pumping from Reservoir No. 5, from 
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MAP OF GIRARD WATER COMPANY’S RESER- 
VOIRS AND PIPE LINES. 


FIG. 1. 


which water is supplied to the pumps above atmospheric pres- 
sure. The new reservoir, No. 6, will so increase the supply of 
stored water as to do away with the necessity of supplement- 
ing it from the Little Catawissa. 


Consumption of Water 


The demand for water from The Girard Water Company has 
increased very rapidly in recent years, as follows: 


Year Total Water Consumed 
WOE Gio caceisnnasnineneres 444,729,136 gals. 
BD yas cseusnkeaewsnaaen 508,162,356 gals. 
TRS i dicsnsiosatenseeenes 471,287,900 gals. 
WR shea hee eeeat weseeaars 565,475,640 gals. 
BN ak. oc ekncnsseioe cee 830,404,236 gals. 
WED Sioa sae eiese 942,261,648 gals. 
TORS ibibcindeecdscan sages 1,057,487,984 gals. 


In the studies for Dam No. 6, carefully drawn mass dia- 
grams developed the fact that Reservoir No. 5, and the un- 
stored waters of Whiskey Mill and Little Catawissa creeks 
would not provide sufficient water the year around to supply 
the demand in the immediate future. This is checked by the 


actual experience of the last four years, during which the 
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stored water has steadily decreased in volume. It therefore 
became necessary to store the water of Whiskey, Mill Creek 
as soon as possible, to collect the high winter and spring run- 
off and so hold a larger available supply for the dry periods. 
Design of Dam 

On account of the high cost of material, delivered on the 
site, for a concrete or a masonry dam, an earth fill type was 
selected. Embankment material can be obtained from the 
south side of the reservoir with an average haul of 1,000 ft. 

The cross section of the dam is shown in Fig. 2. It will 
be 850 ft. long at the crest, 246-ft. wide at the base, and have 
a maximum height of 50 ft. The upstream slope will be 2% 
to 1, protected by a 15 ins. layer of hand-placed stone paving. 
The downstream slope is 2 to 1, with a 5 ft. berm half way 
down the slope. A concrete spillway, 30 ft. wide will be built 
at the south end of the dam, the crest of the spillway to be 5 
ft. below the top of the dam. 
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cost of the work, plus a fee, with a bonus and penalty for 
under-run and over-run of estimated cost, respectively, may 
be outlined as follows: An accurate account of the actual 
cost, segregated as to different items of the work, is to be 
kept jointly by the engineer and the contractor, and the latter 
is to be paid this actual cost, which includes everything im- 
mediately connected with the work, but excludes home office 
expense, interest on funds used, and all overhead, except that 
actually incurred in the field. Monthly payments are to be 
made to the contractor of the actual cost for which he has 
made approved bona fide disbursements, plus 3 per cent. on 
account of fee. 

The contractor’s proposal and contract give unit estimated 
costs and a total estimated cost for the work, a percentage of 
the total estimated cost as fee for the construction, a time 
within which he agrees to complete the work (with a penalty 
for liquidated damages of $40 per day for exceeding that 
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FIG. 2—CROSS SECTION OF THE EARTH FILL DAM OF THE GIRARD WATER CO. ON WHISKEY MILL CREEK, SCHUYL- 
KILL COUNTY, PENNSYLVANIA. 


A concrete cut-off wall with a 3 ft. puddle wall on each 
side, will extend from solid rock up into the dam about 3 ft. 
The bed rock in this vicinity is a broken, seamy, red shale. 
To reduce the loss of water through the foundation, this rock 
will be grouted under pressure to a depth of 25 ft. below the 
bottom of the cut-off wall. 

The drainage area of the reservoir is about two square 
miles. The water area of the reservoir when full is 42 acres, 
and the capacity to spillway level is 270,000,000 gals. 


Features of the dam are the concrete spillway and gate- 
tower bridge, which will add greatly to the appearance of the 
structure, at a minor increase in cost. The gate-tower will 
be of concrete, but the house surmounting it of gray mountain 
stone. 

Form of Contract 


In the spring and summer of 1918, Gannett, Seelye & Flem- 
ing designed and supervised construction of a bridge and a 
dam on the cost plus a fixed percentage fee basis. Subse- 
quently they were engaged on government work on which 
construction was carried out under various cost plus con- 
tracts, and with much previous experience of the weaknesses 
of the old set unit-price contract, it was decided to draw a 
contract for this work on the cost plus variable fee basis, but 
in such a way as to allow the greatest scope for competitive 
bidding, to protect the owner from any loss by an irrespon- 
sible contractor, while the owner assumes all normal risk in 
the place of the contractor, and to secure precisely the de- 
sired job at the lowest possible construction cost. Much in- 


terest has been shown in the contract and it has received com- 
mendation from many engineers and contractors who have 


seen it. 
The contract, under which payment is made for the actual 


time), a complete statement of experience and qualifications, 
and a list of equipment to be used on the job, with total ren- 
tal prices at which the plant is to be furnished for the entire 
construction. 

At the close of the work the contractor’s total fee is de- 
termined as follows: With the actual quantities of work com- 
pleted and the estimated unit prices bid, a corrected esti- 
mated cost is made up. If the actual cost is then less than 
this corrected estimated cost the contractor receives his bid 
percentage fee of the corrected estimated cost plus one-quar- 
ter of the saving up to $10,000 and one-half of all saving above 
$10,000. If the actual cost is greater than the corrected esti- 
mated cost, the fee is reduced by one-quarter of the excess 
up ‘to $10,000 and by one-half of all excess over $10,000, but in 
no case can the fee be less than 3 per cent. of the corrected es- 
timated cost after deductions have been made of penalties for 
overtime and for excess cost. 


Twenty-Three Bids Received 


The bids were opened on May 5, 1919, 23 proposals having 
been received. Ample opportunity to look over the work and 
to get complete information on the contract and specifications 
were given to all interested contractors, and there was an 
unusual amount of interest evinced in the work. A schedule 
for rating the proposals was drawn up before the opening of 
bids, and the best proposal selected on the basis of (1) Esti- 
mated Cost, (2) Qualifications, (3) Fee, (4) Time for Com- 
pletion and (5) Equipment Rental. 

The bids ranged in estimated cost from $160,000 to $450,000, 
with eight bids of $200,000 or less, and four between $160,000 
and $185,000. The engineers’ estimated cost was $175,000. On 
the basis above outlined the Central Construction Corporation 
of Harrisburg, Pa., was chosen to do the work, its estimated 
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DANCER. 
TRESPASSING ON 
RAILROAD PROPERTY 

POSITIVELY FORBIDO 





This warning has no connection with the lines of cast iron bell and 
spigot and flanged pipe shown in the picture. 


There IS danger, however, to the bank account and tax rate of in- 
dustries or municipalities using OTHER THAN 


Cast Iron Pipe 


for conveying water or gas in manufacturing plants, 
under city streets or along a railway right of way. 


Indeed, the economics of investment DEMAND 
Cast Iron Pipe as the basis upon which securities may 
be issued, because its use makes initial investments 
permanent ones. 


The Cast Iron Pipe Publicity Bureau 


1 Broadway New York 
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cost being $170,530; fee, 10 per cent.; time, 175 working days, 
and equipment rental, $20,875. 

If this form of contract is as satisfactory on the construc- 
tion as it has been in securing bids and selecting a contractor, 
it will demonstrate its great usefulness. In the meantime, it 
appears that much greater responsibility is rightly placed 
upon the engineer, that the owner has probably been saved 
not less than $10,000 on this job, and that a contract for the 
work more nearly just to both owner and contractor has been 
put into effect. 

It is interesting to note that the Girard Estate, of which 
The Girard Water Company is a subsidiary corporation, was 
bequeathed to the City of Philadelphia by Stephen Girard, the 
income to be devoted entirely to the support of Girard Col- 
lege, a splendid philanthropic institution in Philadelphia 
maintained for the education of orphan boys between 10 and 
18 years of age. The estate is administered by the Board of 
Directors of City Trusts, who are appointed by the judges of 
the Courts of Common Pleas of Philadelphia and who serve 
without compensation. Five of these constitute the Board of 
Directors of The Girard Water Company. 

James Archibald is mining engineer of the Girard Estate 
and general manager of The Girard Water Company, with 
offices at Pottsville, Pa. Gannett, Seelye & Fleming of Harris- 
burg and Erie, Pa., are engineers on Dam No. 6, with the 
authors as principal assistant engineer and as designing and 
supervising engineer, respectively. 











The Distribution of Water 








By Edward E. Wall, Water Commissioner, Department of Pub- 
lic Utilities, 312 City Hall, St. Louis, Mo. 


The distribution system of a water works gives more food 
for thought to the chief than any other division of the depart- 
ment, and less has been said or written about it than any other 
by technical men. This is not because it is of less importance, 
nor that it is uninteresting, nor that its problems are easier 
of solution than those pertaining to power or purification 
plants. The distribution force has to deal with the unthinking, 
and, therefore, unreasonable public on all questions of lack of 
pressure and quantity, deterioration in quality, disputed assess- 
ments of rates, incorrect meters, water waste and other major 
and minor troubles. 

Both pressure and quantity cannot be maintained the same 
throughout the area supplied by any water works for the obvi- 
ous reason of differences in elevation, or if the territory be ap- 
proximately level, as in the lake cities, then distances from the 
pumping stations and the increasing losses by friction curtail 
both pressure and quantity to the residences of the outlying 
distriets. Again, during the hours of greatest consumption 
those nearest the source of supply, using water wantonly and 
recklessly, deprive the far-away consumer of his just deserts. 
Despite these irremediable causes of and reasons for annoy- 
ance and inconvenience to the consumer, it is not always pos- 
sible for the distribution office to convince him that he is the 
victim of circumstances over which neither he nor the office 
have control and that his condition is similar to those occur- 
rences that are referred to as “visitations of Providence,” and 
must be endured with as much patience as the victim can 
muster. If it is any consolation to him, he can justly blame 
the more fortunate consumer on lower ground or nearer the 
works, who is wasting the water that complainant needs so 
badly. This being a rather unsatisfactory procedure because 
it is so impersonal, the aggrieved citizen prefers to visit his 
wrath on the unfortunate employe of the water works, who rep- 
resents to him the institution in person. 

It is evident that it is humanly impossible to design a sys- 
tem of distributing pipe that will successfully meet all condi- 
tions of consumption and maintain an equality of pressure, 
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when corrected for differences of elevation, unless all pipes 
were made many sizes too large for any possible demand, which 
is utterly impracticable. 

In all probability, as long as water is distributed through 
pipes under pressure, the water works man will have to listen 
to complaining consumers and patiently expound to unbeliev- 
ing ears the mathematical reasons why water will not flow at 
all times on the second or third floors of houses built on hill- 
tops. 

On account of the continually increasing consumption and 
waste of water as the northern portion of the city of St. Louis 
built up, in the southern part of the city pressure conditions 
gradually became worse until it became necessary in 1916 to 
lay a 36-in. main from the pumping station a distance of about 
27,000 ft., to connect directly with the mains supplying the 
southern district. This 36-in. main had no connections with 
the distribution system throughout its entire length, and served 
solely as an outlet for one 20,000,000-gal. pump, which was op- 
erated at a pressure sufficiently high to increase the pressure 
in the southern district at least 10 lbs. during the hours of 
greatest consumption. It was found that pressures could be 
kept normal by operating this pump from six to eight hours per 
day during the seasons of greatest consumption. 

Another fertile source of aggravation comes from the ex- 
treme delicacy of the sensory nerves of some people, who con- 
tinuously discover strange odors and tastes in the water. Al- 
though tests of samples taken from their faucets fail to show 
any evidences of the presence of foreign matter, and although 
they can produce no sample of water taken from their own 
houses in which an unprejudiced person can find objectionable 
odor or taste, they remain unconvinced of their error and bob 
up serenely on some later date with the same complaint. We 
have had people swear they could taste alum in the water, 
when there was not a pound of alum in the whole works and 
when there had not been any on the premises anywhere for a 
year. Others have been positive that they could detect the 
presence of lime in the water and that it was ruining their 
stomachs, when it could be proven by chemical analysis not 
only that there was less lime in the treated water than in the 
river water, but that the lime that was left in the treated water 
was in such a form as to be absolutely harmless to the human 
system. And so on to the end of the chapter as to the smell 
and taste of the water. 

If it were possible for the water works of any city to supply 
the people with water from the River of Life which flows 
through Paradise, still there would be consumers who would 
find fault with it. 

When St. Louis was supplied with water of which Mark 
Twain said, “Every tumblerful of it holds an acre of land in 
solution,” but little complaint was heard as to odor or taste, 
for they had been using it for 75 years, but as soon as it was 
clarified, purified, filtered, sterilized and delivered to them 
sparklingly clear, large numbers of the population immediately 
developed a fastidiousness bordering on the miraculous. 


To attempt to enumerate the varieties of dissatisfaction 
which are brought to the office, where water bills are paid, 
would require more time and space than either the writer or 
editor could spare. It is one of the remarkable frailties of 
human nature that the mere possession of a bill for water in 
many instances produces a sort of temporary aberration and so 
obscures the memory that the number and class of fixtures in 
one’s residence becomes but vague and hazy recollections, and 
the faculty of distinguishing truth from falsehood is suspended 
from action for the time being. Under the obsession produced 
by the presence of a bill for water, people have been known to 
do strange things. Garden hose have been stored in baby car- 
riages or gas ovens; water-power washing machines hidden in 
the coal bin or stable; automobiles have changed owners over 
night; live stock has utterly vanished in a day, to reappear 
later; until an experienced inspector develops an uncanny fac- 
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—because they open up trenches quickly and neatly! 


A—This is the Ladder Type P & H Excavator making 
a ditch thru hardpan and boulders for a contractor 
down in Illinois. It’s a powerful machine, fabri- 
cated of steel thruout, designed for sewer digging 
and general heavy trenching to 20 feet in depth. 

B—Is a Wheel Type P & H Excavator opening the 

round for a drain pipe-line. This is the outfit 
or pipe-line, conduit, and farm drainage excava- 
tion. Built of steel for light weight and flexibil- 
ity; digs trenches 7% feet deep to 28 inches wide. 

C—A machine with a multitude of uses—the 205 
Dragline P & H Excavator. Whatitwilldo: Ex- 
cavate open or sloping bank ditches, clean out old 


MUNICIPAL AND COUNTY ENGINEERING 


Look them over. 


ditches, dig cellars and holes, strip coal, grade 
streets, backfill trenches, load or unload coal, 
crushed rock, screenings, sand or gravel, and 
last, but not least, it is a complete, portable loco- 
motive crane with a lifting capacity of 3500 
pounds. 


D—Getting the dirt back is sometimes as troublesome 
and costly as getting itout. This machine makes 
it easy and does it in a hurry on one man’s time. 
Just the outfit for city streets where work must be 
done with uniformity and dispatch. The P & H 
Backfiller has capacity to take care of the largest 
sizes of trench excavators. 


You may not need P & H Excavating Equipment right now, 
but write for Bulletin X and keep it handy. 


PAWLING & HARNISCHFEGER CO., Milwaukee, Wis. 
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ulty of discovering these lapses from righteousness, as though 
he was gifted with second sight. 

No better field for observing the littleness of human nature 
could be found than is afforded the water inspector in the 
daily round of his duties. Such a position should be very at- 
trattive to a man of keen observation with an eye for the un- 
usual and a saving sense of humor, for the enjoyment to be 
derived out of the job would far outweigh the lack of proper 
remuneration for a person of his type. 

It is distressing to discover the lack of faith many people 
have in the accuracy of an instrument so scientifically de- 
signed and as carefully constructed as a water meter. Hun- 
dreds of consumers are positive that their personal judgment 
as to the quantity of water used on their premises is more to 
be trusted than the registration of the meter. In general, a 
water meter is like a watch, bearing the truth on its face. Oc- 
casionally one goes wrong or fails to register; so do watches, 
but people as a rule do not distrust watches or look upon their 
faces with suspicion. One reason for the unpopularity of me- 
ters lies in the dislike which most people have of being re- 
minded of their carelessness or extravagance by a conscience- 
less contrivance without brains and with which no argument is 
possible. 

Consumers cannot be made to believe that a leaking faucet 
will waste 200 gals. of water per day or that a garden hose 
playing on the lawn will deliver more than that quantity per 
hour. 

The same quirk in the human mind that leads people to buy 
goods at excessive prices on time payments, prevents the aver- 
age man from comprehending that he indirectly pays far more 
for water waste in having to provide funds for new pumps and 
larger mains to meet growing consumption, than any number 
of plumbing bills he is likely to have to pay in repairing leak- 
ing pipe and fixtures. The gradual increase in his water bills 
as he and his fellows permit and ignore the reckless waste of 
water sold under flat rates, does not annoy him nearly so much 
as would the presence of a meter reminding him of the obliga- 
tion to stop all leaks in his plumbing and keeping before him 
the knowledge that every gallon of water drawn on his prem- 
ises was measured and recorded against him. By and by, when 
water meters are universally used in all cities and towns, he 
will accept the change almost unconsciously and forget that he 
ever aggravated a water works superintendent by advocating 
a flat rate. 

As the character of localities changes in a growing city, 
the water mains which were ample for residences and small 
buildings become altogether inadequate for a congested dis- 
trict, dotted with office buildings and wholesale and retail es- 
tablishments occupying buildings several stories in height. 

In the meantime, below the surface of the street there is 
crowded tightly a tangle of conduits, tunnels, pipes, cables, etc., 
until it is hardly possible to tap or connect to the gas and 
water mains which were originally the sole occupants of the 
underground territory. 

To replace the old main with a larger one, to supply the in- 
creasing demand for water for office use, for manufacturing 
and for private fire systems, is so difficult a task as to force 
the distribution engineer to lay feeders on cross-streets, enlarge 
mains on parallel streets, and to use alleys whenever possible, 
before considering the project of entering upon the crowded 
underground area to lay a new main. 

Now, that it is possible easily to measure and record the 
flow through a pipe, a survey of the mains in any district some- 
times brings out some startling facts, for example a main laid 
with the intention of serving as a feeder into a conjested dis- 
trict may be carrying less than one-fourth its capacity during 
the hours of heaviest consumption, while some smaller main 
not intended as a feeder will be carrying its full capacity all 
the time. Such a survey at once shows where a distribution 
system needs reinforcement and eliminates all guess-work and 
fixing sizes of pipe-lines from an inspection of the map. 
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_“: The great mass of detail involved in the administration of 


the affairs of the distribution system of atty water works, 
covers an extensive field outside of the difficulties arising from 
dedlings with consumers. Some man with a penchant for writ- 
ing books might consider the compilation of a decently sized 
volume‘on the subject, and he could doubtless find ample ma- 
terial ‘through correspondence with superintendents and en- 
gineers experienced in water works operation. 











Curtailing Water Waste and Fixing Equitable Rates 
at Sault Ste. Marie, Michigan 








By W. M. Rich, City Manager, Sault Ste. Marie, Mich. 


The Sault Ste. Marie water works are owned and operated 
by the City. The Pumping Station is located on the St. 
Mary’s river about four miles west of the heart of the City. 

Elements of the Plant 
The plant consists of two-5,000,000 gal. Holly steam pumps 
and two-150 H: P. Morrison suspension boilers. The pumps 
have been in service 16 years, and are in very good condition 
except for the wear and tear that would naturally occur in 
that length of time. 

The intake crib is located on the south channel bank of 
the St. Mary’s River about 1,500 ft. from the shore, in approxi- 
mately 32 ft. of water. The intake pipe is 36 ins. in diameter, 
and is laid deep enough to feed the pump well by gravity. 
The water may be pumped either from the well or from‘ the 
intake pipe direct. ; 

The pumps discharge into a 24 in. main leading to the City. 
This discharge pipe is equipped with a Venturi meter and a 
register-indicator-recorder instrument supplied by the Builders 
Iron Foundry. 

Water is Chlorinated 

From the above description it will be noted that there is 
no question about the abundance of the water supply. How- 
ever, as to its purity, there is a potential danger of contami- 
nation owing to the great traffic that plies the river during 
eight months of the year. Then, too, during the spring when 
the ice is going out there is danger of pollution and again in 
September, when the surface waters from the large areas 
draining into Lake Superior begin to be felt. To overcome 
any possible danger from contamination of the water from any 
of the above mentioned sources, we have installed a solution 
feed, automatic control, chlorinator. We have equipped a 
laboratory where daily tests of the water are made, and in this 
manner every precaution is taken to protect the health of the 
people. ; 

Since the chlorinator was installed, which was about 14 
months ago, there has been only one case of typhoid fever 
contracted in the City, and in tracing the case, we learned 
positively that it could not be attributed to the water. 

This, in a general way describes the pumping station of the . 
Sault Ste. Marie water works. Ih the following discussion 
it will be necessary to touch upon the local situation at the 
Soo to bring out certain points in regard to maintenance, 
operation, rates, etc. 

In dealing with a modern water works system, there is a 
great variety of features that enter into its make up, and in 
discussing briefly such a plant as operated municipally, it 
would be well to adopt a classification for this discussion. 
While water works plants may vary considerably in different 
parts of the country and suggestions applicable to one plant 
may not apply to another, the following classification will 
fit very nicely the plants with which I am most familiar. 

Physical Features of a Water System 

The physical features of a water works system may be 
broadly divided into supply to pumps, pumping station, water 
mains, service connections and meter services. In a plant 
such as the one at the Soo, the supply to pumps simply in- 
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On or about October 15th this perma- 
nent exposition will open in Grand 
Central Palace, New York City. It will 
embrace all that is best and most modern 
in construction and proper management 
of municipalities—for heat, water, light, 
power, fire protection, health, education, 
amusement, and other departments. Ex- 
hibitors are coming from all over the 
country—50,000 square feet of floor space 
will be devoted to this Exposition. 


GRAND CENTRAL PALACE shortly 
will become the great clearing house for 
world trade. Thousands of engineers. 
contractors, city officials, members cf 
Chambers of Commerce, and others will 
visit the MUNICIPAL EQUIPMENT 
EXPOSITION as well as the various 
other permanent expositions which are 
to be component parts of this great show 
building. It will afford a most convenient 
and efficient means of inspecting what 
manufacturers have to offer to the muni- 
cipal officials. 
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The Nemours Trading Corporation, 
which controls the Merchants and Manu- 
facturers Exchange of New York, operat- 
ing Grand Central, Palace, has represent- 
atives in every city of commercial value 
on the globe—19 branch offices, 3,000 
foreign:selling agencies. The commercial 
connections that exhibitors’ will find 
possible to make through this organiz- 
ation will be invaluable. 


Here is your opportunity to place your 
product before the eyes of the world’s 
municipal experts—and to obtain the 
cumulative benefit of reaching by direct 
contact thousands of buyers. , 


There has been an urgent need for just 
such an exposition as this, where the 
latest appliances and equipment can be 
displayed on one floor under cne roof 
for the inspection and study of interested 
visitors. : 

Why Not Make This World Clearing House 


—Grand Central Palace—Your Salesroom For 
World Trade? For further information address. 


International Exposition of Municipal Equipment 


405 Lexington Avenue, New York 
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cludes the intake, the pump well and the chlorinator. How- 
ever, in some other plants, the supply to pumps department 
would have to be subdivided and embrace sedimentation tanks, 
sand fillers, softening apparatus, etc. The pumping station, 
service connections and meter services would not vary materi- 
ally in any water works system, but in some cases the water 
mains would have to include stand pipes and reservoirs. 


Municipal Ownership Not Always a Bar to Efficiency 


In addition to the physical features of a water works sys- 
tem, we have the department for taking care of the revenue 
collections and the department to provide for interest and 
retirement of bonds. In my opinion these last two divisions 
in the classification are very important, and right here is where 
the danger lies when a water works system is opened and 
operated by a municipality. It is a very unfortunate state of 
affairs, but it is true, nevertheless, that when a plant is 
municipally operated there is a tendency to make a political 
football out of it and at each change of administration there 
is generally a change in all the important offices in the de 
partment. As a consequence there is no fixed responsibility 
or authority, the revenue collections are neglected, rates are 
not adjusted to meet conditions, and in many instances the 
funds for retiring bonds are lost sight of completely. In order 
to make a success of the system the business must be con- 
ducted in the same manner as if it were privately owned. 
There must be some one person to hold responsible and the 
authority must be undivided. Under the Commission-Mana- 
ger Plan of City Government, this system of conducting a 
water works system is possible and there is absolutely no 
reason why the system should not be as profitable an enter- 
prise as if it were conducted privately. 


Budget System and Accounting 


In order to operate a municipal water works system suc- 
cessfully, a budget system must be adopted and strictly ad- 
hered to. The costs of operation and maintenance must be 


very carefully kept and from these records the question of 
proper rates determined. As an example of the budget system 
as applied to the Soo Water Department, the classification as 
previously outlined takes care of each division very adequately. 

These divisions are themselves divided into expense and 
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SAVE TIME, TROUBLE AND EXPENSE 


There is no guesswork or verbal promise about the freeze- 
proof features of McNutt Meter Settings. 
testing in actual service enables us to give an absolute 
written guarantee with every setting. 


McNutt Meter Equipment prevents freezing, saves time 
and trouble in reading and setting, and eliminates 75 per 
cent of time in taking out and replacing meters. he 
McNutt Easy-to-Read 15-inch box, with hinged lid, guar- 
antees protection and eliminates the old-style 18- and 20- 
inch boxes. 
centers, pipes closest possible and farthest from frost line. 


McNutt Meter Box Co. 


Box M 1. 
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capital outlay accounts according to the budget classification. 
Expense comprises all items of expenditures necessarily in- 
curred for current administration, operation ond maintenance 
of the several departments; those which the funds are reim- 
bursed; and those for materials and equipment in the nature 
of renewals or replacements, which do not add to the capital 
assets of the corporation. The Expense Classification is in 
turn divided into Personal Service Expense, which is direct 
labor of persons in the regular or temporary employment of 
the corporation not chargable to capital outlay; Contractual 
Services, which are activities performed under express or im- 
plied agreement, inviting personal service plus the use of equip- 
ment or furnishing of commodities; operating supplies expense, 
which are commodities of a nature which after use show a 
material change in, or an appreciable impairment of, their 
physical condition and rapid depreciation; materials for main- 
tenance expense, which are commodities of a permanent nature 
in a new, unfinished or finished state, entering into the con- 
struction, renewal, replacement or repair of any land, building, 
structure or equipment; and capital expense and contribution, 
which consists of rent, taxes, insurance, interest, retirement 
of bonds, contributions and pensions. 

Capital outlay includes all expenditures which increase the 
capital assests of the corporation. This includes land and land 
improvement, buildings and public improvements, teaming 
equipment motor vehicles, furniture and fixtures, and any 
other additions to equipment which may be necessary and 
useful in the operation of the corporation, and which may 
be used repeatedly without appreciable impairment of their 
physical condition and having a calculable period of serivce. 


In arranging the budget for the year all of these accounts 
are taken into consideration and the total appropriation care 
fully prepared. The receipts are also carefully estimated and 
the estimated surplus is thrown into the departmental divi- 
sion for interest and retirement of bonds. 


The need for accurately accounting for the expenditures 
of the funds of a water works system is obviously greater now 
than at any previous time; owing to the fact that the cost of 
everything entering into the operation and maintenance of 
the system has greatly increased in the last 2 or 3 years, while 
in most cases the water rates have remained the same, or if 
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they have been raised at all, have not been raised sufficiently 
to offset the greatly increased cost. 


Water Waste 


Because of the increased cost of operation and mainten- 
ance it is more important than ever that the great wastage 
that occurs in practically all of the American cities be stopped. 
I think I will be borne out in the statement that in the majori- 
ty of cities a large proportion of the water that leaves the 
pumping station never performs any useful work. Some 
of it is wasted through the ground owing to poor construc- 
tion of the mains and service connections, some is wasted 
through faulty plumbing and carelessness af the consumer 
where there is no meter, and in eome cases a considerable 
amount of water is wasted in the winter time where it is 
necessary to leave the faucets open to prevent freezing. All 
of this wastage means a great loss to a city financially, be- 
sides reducing the pressure and causing a diminution of the 
supply available for fighting fires. 

In my opinion too much stress cannot be laid upon the 
wastage and leakage of water. It is a comparatively easy mat- 
ter to detect and repair the larger proportion of the leaks in 
the distribution system by means of a systematic and compre- 
hensive survey and the use of suitable equipment for the pur- 
pose of detecting leaks. The stopping of the waste of water by 
a thoughtless public is however a much more difficult matter. 
Where a great number of the domestic consumers are on a 
flat rate, it has been the custom in the past to make a house- 
to-house inspection and instruct the public in the correct use 
of water. This is not particularly successful, though, because 
wastage stopped today may begin again soon and probably 
continue until the next inspection. 


I do not mean to say that the majority of the people delib- 
erately waste water, but I do know that they don’t realize what 
a small leak will amount to in 24 hours and consequently do 
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not give the matter much thought. The only practical method 
of stopping excessive waste is to install meters on all services. 


Universal Metering 
The reasons for metering all services are two-fold: First, 
because it is the only fair and equitable way to sell water; 
and second, because it is the only practical way in which to 
prevent waste. Where cities have been completely metered, 
it has been found that the introduction of meters has been a 
great success in checking the waste. 


Fair Meter Rates 

Once a city has started out on a definite program of meter- 
ing all services, it is confronted with the problem of determin- 
ing a fair and equitable meter rate. As an example of what 
this problem amounts to, I will give a brief discussion on the 
conditions existing in Sault Ste. Marie at the time the Com- 
mission-Manager Plan of Government went into effect and we 
were confronted with the fact that owing to the increased 
costs, the revenue from the water works department ceased to 
be sufficient to meet operating and maintenance costs. 

Practically all of the large consumers of water were 
metered at that time and a number of the residences, amount- 
ing in all to about 10 per cent. of the total number of services. 
No study had ever been made, however, of the probable legiti- 
mate use of water as compared with the total amount pumped. 
A careful study was made in order to determine as accurately 
as possible just what the distribution was and an effort made 
to secure information that would enable us to adopt rates 
that would be fair to all. The average daily pumpage was ap- 
proximately 3,500,000 gals., or based on a population of 14,500, 
amounted to 240 gals. per capita daily. This average daily 
pumpage has been reduced to 3,000,000 gals., or 207 gals. per 
capita daily. This latter figure is too high, but it proves con- 
clusively that the leaks and wastage are being stopped. After 
determining approximately the amount of water that should 
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be used, I found that over 50 per cent. of this amount was 
consumed by manufacturing and industrial plants. 

With the information obtained, a careful study was made 
to determine upon a schedule of fair rates chargeable for 
metered services. The meter rates finally decided upon were 
based upon the New England Water Works Association form 
of rate. The schedule recognizes’ the principal of the sliding 
seale-and provides three rates’ for users up to 1,000,000 cu. ft. 
per quarter. For consumers using over 1,000,000 cu. ft. per 
quarter, a straight rate-per 100 cu. ft. is provided. 

In addition a service charge is provided which is for the 
privilege of having a service, but does not include the use of 
any water. The service charge is an alternative for the mini- 
mum. rate and represents a more logical and just. arrange- 
ment. Under the service charge a specific amount is .col- 
lected for the service and meter, this amount being collected 
regardless of whether any water is drawn or not. If water is 
drawn it is charged for and the amount charged for water used 
is added to the amount of the service charge. 


The Service Charge 

The service charge js made up of the following items: 

First, a sum per annum representing approximately the 
cost of reading the meters, keeping the records, making out 
the bills, etc. For meters read quarterly, it is estimated that 
$1 per annum is a sufficient allowance. 

Second, an amount which will represent the approximate 
value of water which passes a meter without being registered. 
The amount lost per service will range from nothing to 13 cu. 
ft. per day for a %-in. meter. On this basis a charge of $2 
per annum is allowed for a %-in. meter. The charges for the 
large meters are proportional to their relative capacities. 
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Third, an amount which will give a reasonable return on 


the money invested in the service and the meter. It is esti- 


mated that 10 per cent. is a fair allowance for the deprecia- 


tion in the’ service pipe and meter, and for the interest on 
the money invested in them. 
The Rates Adopted 
The rates arrived at for the sale of water in the Soo;' to 
meet the local conditions, are as follows: — 


Domestic rate, up to 10,000 cu. ft. per quarter—9c per 100 
cu. ft. 

Intermediate rate, 10,006 to 100,000 cu. ft. per quarter—7c 
per 100 cu. ft. 

Manufacturing rate, 100,000 to 1,000,000 cu. ft. per quarter— 
5¢e per 100 cu. ft. 

Over 1,000,000 cu. ft. per quarter, 5c per 100 cu. ft., straight. 

The new schedule of rates is working out very nicely and 
there was very little criticism from the public, even though 
the meter rates were increased over the old rates, owing to 
the service charge. 

In this paper I have purposely avoided the engineering 
features of a water works system, owing to the fact that I 
consider the problem of stopping wastage and the fixing of 
equitable rates of prime importance. Of course I do not mean 
to say that the engineering is not important, but I do feel 
that good engineering is much more easily obtained than the 
prevention of waste and the fixing of equitable rates. 

The foregoing paper was presented at the recent annual 
convention of the League of Michigan Municipalities. 
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Relation Between Water Works Improvements and 
Fire Insurance Rates 








By Kelsey L. Walling, Publisher, Iowa Insurance Service 
Bureau, Des Moines, Iowa. 


The word “improvements” implies a condition in which 
perfection in the water works department has not been at- 
tained, and as each city has its own independent problems, we 
can only speak in generalities of desirable conditions. 


‘Classifying a City for Insurance Rating. 

The classification of a city for the purpose of insurance 
rating is dependent upon the efficiency not only of the water 
works but also the fire department, condition of the streets, the 
general character and construction of buildings, and the en- 
forcement of proper ordinances. With a very few exceptions, 
the towns and cities of Iowa were classified under the rules of 
the Western Union Schedule which has been applied generally 
in the middle and western states. Recently we have adopted 
the Standard Grading Schedule of the National Board of Fire 
Underwriters, but as yet have applied it in only a few in- 
stances. . This schedule, which brings practically the same 
results as the former treatment, although more technical in 
its application, is more susceptible to easy analysis in many 
of the details. Further reference will be made to this schedule 
later on. 


Requirements for Water Works Protection in First Class City 


The requirements for water works protection may be briefly 
outlined as follows: 

Source—To be unfailing. If unreliable, a storage basin 
should be provided. 

System—First, gravity system: supply from an unfailing 
source with impounding capacity of at least 30 days average 
domestic consumption. Second, combined system, the com- 
bined capacity of a reservoir or standpipe and pumps to be 
100% greater than the total of the maximum daily consump- 
tion: and the estimated fire flow. Third—direct’ pumping sys- 
tem: pumping capacity to be 100% greater than the total of the 
maximum daily domestic consumption and the estimated fire 
flow. 

Boilers—To be equal in capacity to that of the pumps. 
Boiler feed pumps, injectors and steam pipes to pumps to be 
in duplicate. 

Pump House—To be of fire-resistive construction and secure 
from inundation. Station to be equipped with a recording 
water pressure gauge. 

Filtering Plant—If any, to have a capacity equal to the max- 
imum daily domestic consumption and estimated fire flow un- 
less pumps have direct connection to source of supply or unless 
the clear water basin has a capacity of at least one day’s maxi- 
mum domestic consumption. 

Pressure—Pressure at pumping station or elevation of res- 
ervoir or height of standpipe should be sufficient to force 
the required fire flow over the highest buildings, unless 
fire department is provided with steamers. 

Fire Flow—The estimated required fire flow ranges in 
accordance with the population. From 1,000 gals. per minute 
for a population of 1,000 inhabitants to about 9,000 gals. per 
minute for 70 or 75 thousands population. These figures are 
furnished by a table and are approximate only, the definite 
amounts to be determined upon inspection—considering the 
compactness and height of the buildings and values to be 
protected. 

Mains—Main arteries should be ample in size to carry with 
moderate frictional loss, the domestic and fire consumption, 
and should be in duplicate. Mains in the business center and 
congested manufacturing district should be less than 10 ins. 
in diameter with 8 in. cross-connecting mains and in the resi- 
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dential section, not less than 8.ins. in diameter with 6 in. cross- 
connecting mains. Sufficient large feeders should be provided 
for all sections of the town, insuring suitable circulation, and 
all systems should be free from dead ends. No smaller mains 
than 6 ins. in diameter are recommended. 

Gate Valves—Gate valves to be located at points so that it 
will not be necessary to shut off service more than the length 
of one block in the congested districts or more than two blocks 
in the residential districts. All branch connections to hydrants 
should be provided with gate valves. 

Hydrants—To be “staggered” and should be located from 
150 to 300 ft. apart in the mercantile and manufacturing dis- 
trict and from 300 to 600 ft. apart in the residential district. 
Hydrants should have no less than 2% in. outlet and a 
steamer connection where steamer service is available. Street 
cornecticns and riser for hy4rant sheuld not be Iess than 6 ins. 
in diameter. Hydrants and threads on outlets to conform 
with the National Standard. 

High Pressure System—Water works system to be aug- 
mented by a separate system of high pressure pumps and 
mains to be utilized at times of fire and to carry sufficient 
pressure for direct fire fighting. 

Records—Daily statement of consumption and pressure 
should be made and complete records of pipe, valves, hydrants, 
etc., to be kept in fireproof vault. 

This, in brief, is an outline of the standard requirements for 
a first class city insofar as the water works department is 
concerned. The grading for second, third and fourth class 
cities are for the most part percentages of the requirements 
for the first class protection. Therefore, any improvements 
tending to increase the capacities of pumps, pipes, boilers, etc. 
so as to meet the domestic consumption plus the fire flow will 
result in better grading of the protection afforded by the 
water works department. 

Of the cities of Iowa, Davenport leads with a second class 
grading. Several cities have been graded as third class, while 
the majority of the water works towns, as is also the case in 
most states, are fourth class. 


Requirements for City of Third Class 

In a city of the 3rd class, the source of water supply should 
be standard, or unfailing. The system at least 50%, of stand- 
ard; pump house, substantial brick construction, unexposed; 
boilers, standard, except that duplicate steam pipes to pump 
are not necessary; filtering plant, if any, 50% of standard; 
pressure and fire flow, standard; mains, in business and manu- 
facturing district not less than 8 in. with 6 in. cross-connect- 
ing mains, and should have sufficiently large feeders to supply 
suitable circulation for domestic consumption and fire flow, 
but not necessary to have force mains in duplicate. From this 
it will be seen that any city having properly fulfilled the 
requirements for third class may secure a better grading by 
providing duplicate force mains and boilers and pumps for 
reserve purposes, which would increase the reliability of the 
system. The system in a third class town merely meets the 
conditions of domestic consumption and fire flow. Less than 
that would be three and one-half or fourth class, while better 
would be two and one-half or better according to the percent- 
age of pumping capacity, boilers and mains in reserve. 

The foregoing briefly outlines the standards to be desired 
for a first class city, and by variation of efficiency from that 
standard for second, third and fourth class cities, which com- 
prise the whole list of water works towns. 


Some Specific Information on Reduction of Fire Rates with 
Improvement to Water Works . 


We now come to the relation between water works im- 
provements and fire insurance rates. As the water works 
is the only one department considered in the classification of 
towns or cities it must be treated in conjunction with the fire 
department; public fire alarms system; building and general 
ordinances and streets. | aes ty ‘~ : 
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For the purpose of comparison, a one-story brick building 
in a 4th class town takes a basis rate of 30 cts. In a 3rd class 
town, 35 cts.; in a 2nd class town, 31 cts. 

A one-story frame building in a 4th class town takes a 
basis rate of 77 cts. In a 3rd class town 71 cts. In a 2nd class 
town 67 cts. 

The difference in the basis rates between the several 
classes will figure 13% on brick or fireproof buildings and 8% 
on frame buildings. 

I have referred to the Standard Grading Schedule of the 
National Board of Fire Underwriters as one we have adopted 
for future use. This schedule is based upon the plan of an 
assumed number of points of variance from established stand- 
ards. 

The total points of deficiency is 5,000, allotted in accordance 
with their relative values as follows: 


Relative Values Points 
( Engine Stream Basle ...ccccevceccceces 1,700 
Water Supply ( 
( Hose Stream Basis 2,000 
( Tinmine BiPOR BOGS oko ccc cccscceccces 1,500 
Fire Dept. ( 
( Hose Stream Basis 1,200 


 cccedcacdaekivecescorescebeeeseneeaenen 550 
or a ia a a kiln ear hie eun Mee oie gle MCA 50 
A co cx nnnhnkerensncenh eeebeetseeeeeseenes 200 
as nse Oe kKkK bebe RdQ habe ee wes eea.earan 300 
EC ib rcccccvkincenenvedbonseres ee 700 

EE ace bc daavals& AWENRNI Re AA awe eeaneeeankee 5,000 


The deficiencies chargeable to the water works may not ex- 
ceed 1,700 points. These charges are made on the conditions of 
variance from standards which by experience and calculation 
are considered necessary for character and congestion of the 
buildings, areas of built up section and population. 


Points of Water Works Deficiency 

These points of deficiency are sub-divided under the follow- 
ing headings which will be referred to briefly and without 
analysis. 

1. Appointment: Employees on municipal systems to be 
under civil service rules with tenure of office secure. 

2. Chief Executive: To be competent and qualified by ex- 
perience. 

8. Records or plans: Records and plans of the physical 
structure and system to be complete, safely filed, in duplicate 
indexed and up-to-date. 

4. Emergency Crews: To be on duty at all times or 
quickly available. An emergency wagon with necessary tools 
to be provided. At least one employee familiar with the 
system should respond to fire alarms in mercantile districts 
and second alarms elsewhere. 
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5. Alarms: To be installed in department quarters, in 
pumping stations, and where pressures are raised for hy- 
drant streams, duplicate alarm circuits as to stations. 

6. Adequacy: as regards capacity of source and supply 
works to deliver required supply. In calculating the deficiency 
under this item results obtained under fire flow tests in most 
favorable location are used. Ten hours fire flow in addition to 
the maximum domestic consumption is desirable in towns of 
over 2,500 population. 

7. Reliability of source of supply: As may be affected by 
forest fires, floods, ice dams, shifting or channels, condition 
of intake. 

8. Reliability of pumping capacity: On which supply is 
dependent. 

9. Boiler capacity. 

10. Condition and arrangement and reliability of plant 
equipment. 

11. Fuel, and accessories for the transmission of power. 

12. Pumping stations. 

13. Reliability and installation of supply mains. 

14. Arterial system and minor distributors and gridiron 
system. 

15. Gate valves, as to location, inspection and condition. 

16. Hydrant distribution, size, installation and condition. 

It is not the purpose of this paper, nor is it feasible in so 
brief a time, to enter into all the details of water works 
engineering, but I have endeavored to show that improvements 
which will raise a city one full grade of protection will result 
in a reduction of 8 to 13%) in the basis rates on frame and 
brick buildings respectively. 

The foregoing paper was presented at the recent annual 
meeting of the Iowa Section of the American Water Works 
Association. 
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Road Building Equipment 
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1—Cummer 1800-yard Road Asphalt Plant. 

1—Cummer 750-yard Road Asphalt Plant. 
1—Hetherington 6 Berner 1000-yard Road Asphalt Plant. 
1—Cummer 2000-yard Railroad Car Asphalt Plant. 


1—Hetherington € Berner 1000-yard Railroad Car Asphalt 
Plant. 


1—Twelve-Ton, 24-inch Gauge, Geared Locomotive. 
6—Road Rollers, 214, 8 and 10-ton. 

5—Three-Ton International Auto Trucks. 

1—Noyes Crusher for Re-working Old Asphalt. 
2—Foote Street Paving Concrete Mixers. 
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5—Brand New Traction Road Cranes, 
full Revolving. 
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| and Other Equipment. 
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Contracts AWARDED 


























ROADS AND STREETS: 


Ark., Arkadelphia—C. A. Reece, Fayette- 
ville, awarded contract by Clark Co., Com- 
mrs., to construct 100 miles gravel hwy., at 
$415,000. 

Ala., Athens—S. H. Brown & Sons, Jas- 
per, awarded contract for completion of 
each end of the Bee Line Hwy. at about 
$53,000. 

Ark., Deval Bluff—Benton Gravel & Con- 
str. Co., Pine Bluff, Ark., awarded contr. 
for 12 miles of roads in Hazen-LaGrue and 
Slovak Road Impvt. Dist., at $191,000. 

Ariz., Bisbee—F. V. McPeak, 2415 Gram- 
ercy Park, Los Angeles, awarded contract 
_ for grading and paving various streets in 
city at about $105,000. 

Cal., Sacramento—Jos. G. Donovan, 780 
Francisco, awarded contr. for paving streets 
in 13 blocks with 4-in. conc. base and 144-in. 
Warrenite surface, at abt. $90,000. 

Cal., Sacramento—Jos. G. Donovan, 780 
Lyon St., Los Angeles, awarded contract 
for grading and paving with concrete 8.2 
miles state hwy. in Fresno Co., betw. Coal- 
inga and Oil King school, at $128,886. 

al., Exeter—Federal Constr. Co., San 
Francisco, awarded contr. for paving 
streets in 13 blocks with 4-in. conc. base 
one 1%-in. Warrenite surface, at abt. $90,- 
0 


Cal., Sacramento—J. E. Lee, Tulare, 
awarded contract for grading and paving 
with concrete 14.8 mlles of state hwy., 
Merced county, betw. Merced and easterly 
boundary, at $142,750. 

Cal., San Diego—Fairchild-Gilmore-Wil- 
ton Co., Pacific Electric Bldg., Los Angeles, 
award. contr. for paving Garnet st., Brand 
Ave., and Balboa Sts., Pacific Beach, San 
Diego, at $61,493. Paving will have 4-in. 
cone. base and 14%4-in. Warrenite surface. 

Cal., Santa Ana—Steele Finley, Santa 
Ana, awarded contract for paving 3.6 mi. 
Santa Ana canyon road, at $36,211. 

Conn., Hampden (Hartford P.O.)—C. W. 
Blakeslee & Son, 58 Waverly St., New 
Haven, awarded contract for paving 15,000 
sq. yds. Dixwell Avenue, concrete at about 
$45,000. 

Conn., Hartford—L. Suzio Constr. Co., 
State & Brooks Sts., Meriden, awarded con- 
tract for improving 9,722 lin. ft. Lebanon- 
North Franklin rd., Lebanon twp., involv- 
ing 6,900 ft. 7-in. native stone macadam 
and 2,822 ft. reconstructed macadam at 
about $28,000. 

Conn., Waterbury—City let contract for 
paving 18,797 sq. yds. various streets; War- 
renite asph., to Warren Bros. Co., 173 
Berkeley St., Boston, at $61,754; 1,235 sq. 
yds. to Barbara & D’Aurio, 63 Bank St., at 





$7,225; block pavement, conc., 3,873 sq. yds. 
to Conn. Hassam Paving Co., 902 Chapel 
St., New Haven, at $10,805. 

Fla., Lakeland— Alabama Paving Co., 
Birmingham, awarded contract for asphalt 
street paving at $185,000. This Company 
has contracts for asph. street paving total- 
ing $429,592, including curbs and gutters. 

Ga., Augusta—Ely Constr. Co., Augusta, 
awarded contract for paving the principal 
streets in Dublin and Washington, Ga., at 
$110,000 and about $83,000, respectively. 

Ga., Brunswick—Atlantic Bithulithic Co., 
awarded contract for constr. of section A, 
and Georgia Engineering Co., contr. for 
Section B of city streets, at about $250,- 
000. 

Ga., Douglas—McDonnell Constr. Co., 
Jacksonville, Fla., awarded contract for 
paving business street of Douglas at $55,- 
000. Paving will be of concrete. 

Ga., Macon — Brooks-Callaway Constr. 
Co., Atlanta, Ga., awarded contract for 
8.7 mi. Forsyth Rd., at $307,536; MclIntire- 
Dowell Co., Jacksonville, Fla., awarded con- 
tract for 11,300 ft. Houston Rd., at $67,- 


Ga., Macon—McDowell Constr. Co., Jack- 
sonville, Fla., awarded contr. for paving 
Houston avenue at $67,500; Brooks-Callo- 
way Co., Atlanta, contr. for Forsyth road 
work at $241,000. 

Idaho, Caldwell— Warren Construction 
Co., awarded contract for paving in City, 
at $193,812. Work will not start until water 
mains are laid by J. F. Forbes of Caldwell 
in about 3 weeks. 

lll., Chicago—J. A. Rose & Co., awarded 
contract for grading and paving with 7 ins. 
Portland Cem. conc., rdway of alley betw. 
West Lake St., Park Ave., N, Paulina and 
N. Hermitage streets; J. A. Ross & Co., 
contr. for constructing tile pipe sewer with 
new brk. manholes and new brk. catch- 
basins complete, grading and paving with 
7-ins. Portland cement conc. surf. coated 
with asph. or coal tar and top-dressed with 
¥%-in. torpedo sand, rdway of alley betw: 
W. Washington blvd., W. Madison St,. N. 
Kilpatrick and N. Nicero aves. Following 
contractors also awarded contrs. for simi- 
lar work on various streets in city: Peter 
J. O’Brien Co., Jno. Dillon Co., Standard 
Paving Co., Marquette Constr. Co., White 
Paving Co., Central Paving Co., American 
Asphalt Paving Co., Smith & Brown Co., 
Farr Bros. Co., R. F. Conway Co., (system 
of streets). 

ill., Joliet—L. T. Conway & Co., Chicago, 
awarded contract by State Dept. Public 
Wks. & Blidgs., for constr. of conc. sects. 
B & C in Cook Co., and Sec. D in Will Co., 
of Chicago-Joliet Hwy., at $151,435. 

ill., Springfield—Jas. Black Masonry & 
Constr. Co., Chicago, awarded contract for 
work in Sangamon Co., also one sec. in 
Macoupin Co., at $68,000; W. F. Smith & 
Co., Rensselaer, Ind., awarded contr. for 
work in Macoupin Co., at $307,986; Hart & 
Page, Rockford, awarded contract for 
constr. of two sects. of hard roads in Mar- 
shall Co., at $118,300. 
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Ind., Indianapolis—Marion Coe. Constr. 
Co., awarded contracts for 2 road impvts. 
in Marion County: English Ave., at $87,- 
500 and Sherman Drive in Irvington, at 
$10,000. 

Ind., Indianapolis—Marion Co. Constr. 
Co., awarded contracts for 2 road impvts. 
in Marion County: English Ave., at $87,- 
000 and Sherman Drive in Irvington, at 
$10,000. 

Ind., Portland—Schwier & Davis, City, 
awarded contr. for paving, draining and 
grading, including curbs and gutters, on 
road in Penn Twp., at $38,782. 

ind., Rensselaer—Johnson & Hindsley, 
Medaryville, awarded contr. for stone road, 
Union Twp., at $20,621; Ben D. McColly, 
contr. for road in Newton Twp., at $10,- 
770. 

ind., Shelbyville—Harshman & Jarrell, 
contr. for Davis Rd., at $4,680; D. H. Fat- 
out, Scudder Rd., at $3,485; Ogden, Ballard 
& Co., contr. for Moberly Rd. at $14,316 
and Avery, Weinstraut & Beagle, Waldron, 
contr. for Wasson Rd., at $16,950. 

ind., South Bend—White Construction 
Co., awarded contract for paving Lincoln 
Way with sheet asph., at $53,138. 

la., Creston—Great Western Paving Co., 
Chicago, awarded contract for 20,043 yds. 
sheet asph. paving on 4-in. conc. base at 
$3.37; also 16,510 ft. comb. curb and gutter 
42 in. wide over all at ..1.60; Lekliter-Davis 
Construction Co., Corning, Ia., contr. for 
9,387 yds. 3-in. brk. paving, asph. filler on 
6 in. cone. base at $4.09; also 5,000 ft. comb. 
curb and gutter, 30 ins. wide over all, 
heavy type, at $1.60. 

la., Elliott—Mid-West Paving Co., Des 
Moines, awarded contract for 26,433 yds. 
asph. conc. paving on 4 in. conc. base at 
$3.17; 2,050 ft. comb. curb 42 in. wide over- 
all at $1.47 and 17,489 ft. comb. curb and 
gutter 42 in. wide over-all at $1.45. 

la., Sidney—Agin & Fuller Corning, Corn- 
ing awarded contract for 38,000 sq. yds. 
vert. fiber brk. pavement and 6,700 ft. 10- 
24 in. storm sewers, at $191,146. 

la., Tabor—Leckliter-Davis Constr. Co., 
Corning, Ia., contr. for 21,688 yds. 3 in. 
brk. paving asph. fillers on 4 in. conc. base 
at $3.91; also 7,788 ft. comb. curb and gut- 
ter 42 in. wide over-all at $1.67. 

la., Villisca—Akin & Flutter, Corning, Ia., 
contr. for 6,300 yds. 3 in. brk. paving, sand 
filler on 4 in. cone. base at $3.60; 26,000 
yds. asph. conc. pavement on 4 in. conc. 
base at $3.15; 20,611 ft. comb. curb and gut- 
ter 42 in. wide over-all at $1.47 and 3,452 
ft. 6x18 in. curb at $0.75. 

la., Waverly—Bryant Paving Co., Water- 
loo, awarded contract for paving Bremmer 
Ave., N. Union St. S. Beech St., at 
about $87,000. 

Kans., Burlington—J. K. Shinn, Independ- 
ence, Kans., award. contr. for 4 miles of 
paving at about $220,000. Business sts. are 
to ‘be paved with brick and remainder with 
asph.-conc. 

Kans., Ellsworth—-M. A. Ammerman, Sa- 
lina, awarded contract for paving Douglas 
Ave., at $59,510. Contract calls for 3-in. 
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fibre brick, 5-in. concrete base, 1%-in. sand 
cushion ad asph. filler. ; 

La., Hammond—T. G. Womack, Kent- 
wood, La., awarded contract for 12% mi. 
of road—Fluker to Independence—at $85,- 
000. 

N. J., New Brunswick—T. H. Riddle, City, 
awarded contract for paving Main St. in 
Borough of Milltown by Bd. of Freeholders 
here, subject to approval of Milltown Bore 
Council at $63,955. 

Mass., Boston—Downey & Toomey, Dud- 
ley, awarded contract for bldg. 4,800 ft. 
road in Dudley Typ., involving 4;700 gal. 
bitum. materials, 6,400 cu. yds. earth and 
160 cu. yds. rock excayv., at $18,737; 10,000 
ft. Quincy Twp., 46,500 gals. bitum. mate- 
rials, 1,360 cu. yds. earth excav., etc., to 
E. C. Sargent & Co., Quincy, at $31,408. 

Mass., Boston—Warren Bros. Co., award- 
ed contract for laying bithulithic pavement 
in Cambridge St., Brighton—Brighton Ave 
to Henshow St., at $62,583. 

Mass., Boston—B. E. Grant Co., awarded 
contract for laying recut gramite blk. pave- 
ment in Tremont St., Roxbury—Hammond 
St. to Wm. Pychon Sq., at $77,748; Jno. Mc- 
Court Co., contr. for laying recut granite 
blk. pavement in Summer St.,—Fort Point 
channel to bridge over N. Y., N. H. & 
Hartford R. R., at $28,195; Central Constr. 
Co., contr. for recut granite blk. pavement 
in Cambridge St.—N. Russell St. to Charles 

t., at $14,328. 

, aA, No. Adams—D. S. McGrath Co., 
Inc., awarded contr. for resurfacing of new 
hwys. at Valley par and on Beaver St., at 
approx. $30,000. 

Me., Portiand—Worcester Engineering 
Co., Inc., Worcester, Mass., awarded con- 
tract for constructing 5,375 sq. yds. split, 
redressed granite block paving in Congress 
St., at $3.33 per sq. yd. 

Md., Baltimore—P. Flanigan & Sons, 
awarded contract for repairng several 
streets, at $42,515. 

Md., Baltimore—Arundel Construction 
Co., 911 Eastern Ave., 340 sq. yd. granite 
blk. & 1,540 sq. yds. vitr. brk. blks. with 
cement filler (Contr. No. 164) at $7,547; also 
Brevard St. and 2 alleys, 2,910 sq. yds. cem. 
cone. (Contr. 165) at $7,058; Patrick Red- 
dington & Sons, E Lexington St., 11,920 sq. 
yds. cement concerete, at $33,365. 

Mich., Grand Rapids—Stoddard Constr. 
Co., Grand Rapids, awarded contract for 
constr. of Assessment Distr. Rd. No. 23, at 
$117,035. 

Mich., Mt. Clemens—Wm. Hartway, 
awarded contr. by Co. Rd. Comm., to con- 
struct the Armada, Richmond Hwy.,—7 mi. 
long, at $86,000; Alfred Campbell, contr. for 
3% miles, at $39,000. 

Mich., So. Haven—Marsman & Green, 
Grand Rapids, awarded contract for con- 
crete paving here at about $30,000. 

Minn., Albert Lea—Fielding & Shepley, 
St. Paul, awarded contract for 30 blks. of 
paving, at $120,000. 

Minn., Duluth—D. H. Clough & Co., 914% 
E. 4th St., awarded general contract for 
paving 8th and 9th streets—l14th Ave. E. to 
Woodland Ave., at $18,337; also contr. for 
paving First St., 6th Ave. to 23rd Ave. E., 
at $105,952; A. Bodin & Son, 3531 E. 4th St., 
awarded contract for paving Cook St., 40th 
Ave. E. to Superior St., at $59,996; A. M. 
Nelson awarded contract for paving 59th 
Ave., W.—Main St. to Elinor St., at $58,- 
810. 


Minn., Faribault—Warren Brothers Co., 
awarded contract by County Commission- 
ers, Dakota County, for paving 6 miles of 
Jefferson Hwy. so. of St. Paul, with Na- 
tional Lake asphalt, at $238,374. 

Minn., Glenwood—Foley Bros., St. Paul, 
awarded contract for 10 miles of concrete 
road betw. Morris and Hancock, at $280,282. 

Minn., Virginia—Chas. A. Johnson, Vir- 
ginia, awarded contract for paving alleys 
wtih concrete, at $22,236. 

Miss., Indianola—Dunn Constr. Co., Bir- 
mingham, Ala., awarded contract for as- 
phaltic concrete paving, at $150,000. 

Mo., Kansas City—Archie Turner, award. 
contr. for constr. of 2% mi. conc. road on 
the Fort-to-Fort Hwy. east and west of 
Maywood, at $68,601. 

Mo., King City—Reinert Bros. Constr. Co., 
1208 N. 5th St., St. Joseph, awarded con- 
tract for 12,000 sq. yds. conc. paving on 6-in. 
conc. base, conc. curbing and guttering, at 
about $40,000. 

Mont., Helena—Schluster Bros., Carters- 
ville, awarded contr. for 4 mi. Custer Co., 
Tongue River Road No. 1, at $20,014; O’Neill 
& MclIsaacs, Fort Benton, Mont., contr. for 
6.13 miles in Fergus Co., Grass-Range- 
Rondu Road No. 00, at $18,880. 

Neb., Benkelman—A. L. Cook, Ottawa, 
Kans., awarded contract for grading, and 
clay surfacing on 12.7 miles Max-Doane 


Rd., at 40c per cu. yd. for excavating and 
90c for overhaul; also Smith & Chambers 
for culvert work, at $10,464. 

Neb., Superior—Mr. Watt, award. contr. 
for 37 blocks of asph. conc. paving and 3 
alleys with cement conc., at $2.56 per sq. 
yd. and curb and gutter at 95c per lin. ft.; 
E. M. Thompson, City, award. contr. for 
alley, paving, at $2.10 per sq. yd. _ 

Neb., Wahoo—Allied Construction Co., 
Omaha, awarded contract for paving 40 
blocks in Wahoo, at $264,015. The paving 
is to be of brick. 

N. J., Elizabeth—Weldon Contracting Co., 
awarded contr. for paving Springfield Ave., 
New Providence, at $40,131; Chas. Arny, 
awarded contract for brdg. at Monroe Ave., 
Rahway, at $26,349; C. H. Winans, award. 
contract for paving intersections of streets 
on county road in Union Twp., at $1,485. 

N. J., Elizabeth—Street paving awards let 
as follows, involving aggregate expendt. of 
$121,926.69: Magnolia Ave., to Uvalde As- 
phalt Co., at $31,750; Alton St., to Standard 
Bithulithic Co., at $6,969; Chilton St. to 
Uvalde Asphalt Co., at $13,172; Grove St., 
Standard Bithulithic Co., at $19,133; Spring- 
field Road, Standard Bithu. Co., $30,810; 
Monmouth Rd., $11,091; Fanny St. sewer to 
C. Wade, at $1,078. 

N. J., Ridgefield Park—Maurice J. O’Con- 
nell, awarded contract for impvt. of Park 
and Poplar streets, at $60,000; Hackensack 
Ave. impvt. let to Hamilton & Phelan, at 
$20,412. 

N. M., Gallup—S. P. Gillis Construction 
Co., Arizona, awarded contract for paving 
15,000 sq. yds. paving in business district of 
city, at $68,000. 

. Y., Albany—M. F. Dollard, awarded 
contract for improving Banker and other 
streets, at $114,519. 

N. Y., Brooklyn—Following contracts for 
regulating, grading, curbing and laying 
walks on E. 38th St., let by E. Riegelmann, 
Boro. Pres.: J. Massio, $4,315, on E. 38th 
St.; Grimm Constr. Co., 460 Herold Ave., 
Richmond Hill, 51st St., $4,435; 47th & 51st 
Sts., to Uvalde Asphalt Paving Co., 1 Bway., 
N. Y. City, $42,526 and $10,681, respectively. 

N. Y., Ithaca—Warren Bros., 124 Berkeley 
St., Boston, awarded contract by Council 
for paving Neaga Ave., Dryden Rd. and 
portions of East Seneca and Cascadilla Sts. 
(bithu.), at $34,489; P. D. Conley, Ithaca, 
contract for Stewart Ave., Prospect, Clin- 
ton and Westport Sts., at $67,446. 

N. Y., New York—F. L. Dowling, Pres. 
Manhattan Boro., let following contracts 
for regulating and repaving with granite 
block on conc. fd. certain streets; Road- 
way of James Slip and Leroy St, to W. J. 
Fitzgerald, 547 W. 45th St., at $18,977 and 
$25,300, respectively; sheet asph., Wall St. 
to Sicilian Asphalt Paving Co., 41 Park 
Row, at $21,564; 79th St. to J. L. Brusstar, 
Harlem River and 150th St., at $43,922; 
Broadway to Asphalt Constr. Co., 2197 
Madison Ave., at $47,669. 

N. Y., New York—F. L. Dowling, Pres. 
Manhattan Boro, let the following contracts 
for regulating and repaving with granite 
block on conc. fdn. certain streets: Road- 
way of James Slip and Leroy Sts., to W. 
JJ. Fitzgerald, 547 W. 45th St., at $18,977 
and $25,300, respectively; sheet asph., Wall 
St. to Sicilian Asphalt Paving Co., 41 Park 
Row, at $21,564; 79th St. to J. L. Brusstar, 
Harlem River and 150th St., at $43,922; 
Broadway, to Asphalt Constr. Co., 2197 
Madison Ave., at $47,669. 

Ohio, Akron—J. C. McCormick, awarded 
contract for constr. of Springfield Road, at 
$93,000. Road will be abt. 21% mi. long and 
will be built of rein.-conc. 

Ohio, Akron—A. W. Hinaman, awarded 
contract for grading and laying walls on 
Grace St., Lawton St. and Diagonal Road, 
at $31,860; also for laying and relaying 
walks on 26 streets, at $26,795.. 

Ohio, Alliance—Leo McCormick, Ravenna, 
award. contr, for constr. of improved rd. 
from Mogadore to N. Springfield—2.3 miles, 
at about $40,000 a mile. 

Ohlo, Cleveland—Enterprise Paving Co., 
awarded contract to pave half mile of Har- 
vard Ave.—Jennings. Rd. to e. end of Har- 
—_ Denison viaduct with brick, at $33,- 

Ohio, Columbus—Harness-Renick Co., 
Williamsport, awarded contract for improv- 
ing 11 miles of Alkire Road—county line 
thru Georgesville and Galloway to Harris- 
burg Pike, at $165,611. 

Ohio, Columbus—Robert J. Dienst, Colum- 
bus, award. contr. for paving Kelso Rd.— 
High St. to Indianola Ave.—at $45,176 (brk. 
pavg.); A. G. Pugh, Columbus, award. 
contr. for resufacing Atcheson St.,—20th 
to Graham—with asphalt, at $34,037. 


Ohio, Fremont—Modern Construction Co., 
Fremont, awarded contract for brick work 
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on Upper Sandusky-Tiffin Rd., Seneca Co., 
at $103,842—rd. 4.28 miles in length. 

Ohio, Fremont—W. E. Dorsey, Findlay, 
awarded contract for constr. of 6 mi. brick 
rdway. between Findlay and Fostoria, at 
$237,419. 

Ohio, Piqua—Burk Bros. Constr. Co., In- 
dianapolis, awarded contract for paving 
Piqua-Urbana Rd. within corp. limits of 
Fletcher, at $15,661; Swan Engineering Co., 
Dayton, awarded contract for paving Cov- 
ington-Dayton Rd, at $96,509. 

Chio, Toledo—County Commrs., let follow- 
ing contracts for more than $300,000 worth 
of road bldg: M. P. Hannin, Yondota Rd. 
and 3 streets in Parkside Addn., at $135,- 
826; Sylvania-Alexia Rd., by R. A. Car- 
rigan, at $107,828; Arthur Langenderfer, 
Lyons Rd., at $25,390; Warner & McKeck- 
nie, Key St. Rd., at $40,579. 

Okla., Okmulgee—Park-Moran Co., award. 
contract for paving 8th St., betw. Morton 
Ave. and west line of blk. 6, Highland 
View Addn.; 7th St., Choctaw to Miami 
Aves.; also Chickasaw, Miami and Osage 
Aves.,—6th to 8th Sts., at $102,522. 

Ore., Pendleton—Dalrymple & Ackerman, 
awarded contract for work on Highway 
from Union Vo. line west to Pendleton, at 
$117,474. Road is to be macadamized and 
graveled; 27 miles in length. 

Pa., Beaver Falls—Albert R. Dahl, Ell- 
wood City, awarded contract for bldg. Ell- 
wood-Wampum Rd., at $216,075. 

Pa., Harrisburg—Following awards made 
by Hwy. Commr. Sadler: Warren Moore & 
Co., Philadelphia, 28,821 ft. Richmond and 
Covington Twps., Tioga Co., at $267,467; 
Harrison & Co., Inc., Derry, 37,885 ft. betw. 
Garrett and Berlin, Somerset Co., at $410,- 
240; Mainwaring & Cummins, Inc., Phila- 
delphia, 14,883 ft. betw. Pipersville and 
Piumsteadville, Bucks Co., at $111,875; 
The Foundation Co., New York, 2,903 ft. 
near Lock Haven, Clinton Co., at $28,842; 
Mason & Hanger Co., Ins., Chambersburg, 
30,197 ft. from Point Marion to State Line, 
Fayette Co., at $304,482; Union Paving Co., 
Philadelphia, 24,900 ft. on Baltimore pike 
to Chester City line, at $175,749. 

S. C., Abbeville—Southern Paving Constr. 
Co., Chattanooga, awarded contract for 51,- 
000 yds. paving, at $176,000. 

Tenn., Knoxville — Murray Constr. Co., 
awarded contr. for 27 blocks of paving at 
$144,949. 

Va., Yorktown—McLean Contracting Co., 
1415 Fidelity Bldg., Baltimore, awarded 
contract for conc. road at Naval Mine De- 
pot, at $179,560. 

Wash., Mt. Vernon—Pacific Hwy.— Mt. 
Vernon to the Snohomish county line— 
awarded to the McAdam Co., at $244,664. 

Wash., Olympia—McAdam & Co., Seat- 
tle, awarded contract by State Hwy. 
Commr., for paving 8 miles of Pacific 
Hwy., betw. Mt. Vernon and the Snoho- 
mish Co. line, at $244,664; Aberdeen Pav- 
ing Co., Aberdeen, award. contract for 
paving 3 miles of Olympia Hwy., west of 
Montesano, at $80,333. 

Wash., Vancouver—United States Con- 
tractnig Co., awarded contract for impvt. 
of Pioneer-Ridgefield road (abt. 4% miles) 
at $92,090. 

Wash., Seattle-—Kaiser Paving Co., 
awarded contract for paving of Thorndyke 
ave. and other streets on Magnolia Bluff; 
new with sewers and walks, at $150,- 


W. Va., Martinsburg—Harrison & Co., 
Inc., city, awarded contract to build sect. 
from Berling to Garrett, Pa., at $410,000. 

Wis., Kenosha—Christ Peterson, award. 
contr. for paving Garden street with re- 
pressed brick, N. Chicago street., N. Fre- 
mont ave., Lyman ave., and Cameron 
Court with vert. fibre brk; Western Impvt. 
Co., Racine, awarded contracts for asph. 
pavements on Elizabeth street, Bain ave., 
Maple ave., Orange and Broad streets. To- 
tal cost of contracts, $235,000. 

Wis., Sheboygan—J. Braun Constr. Co., 
Penn. ave., awarded contract by city for 
grading and paving 1.9 miles E. Water 
st.—Center ave. to 5th St., and N. 6th St. 
to Penn. ave., 20 ft. wide, at abt. $20,000. 
Pestien & Nauman, N. 15th St., city, 
award. contr. for grading and paving 2.2 
miles N. 10th st.—Superior to Geele aves., 
at $29,790. 

Wyo., Casper—Warren Constr. Co., Bill- 
ings & Portland, Ore., awarded contract 
for laying 105,000 yds. paving on main 
an aoe streets and residential section, at 

57,000. 


SEWERAGE AND SEWAGE TREAT- 
TREATMENT 


Cal., Los Angeles—Adam  Dalmatin, 
awarded contract for constructing a ce- 
ment pipe sewer in Fries ave., betw. J and 
L streets, Wilmington, at $6,290; B. De- 


OO ——————————— 




















AveustT, 1919. MUNICIPAL AND COUNTY ENGINEERING 37 


40 Years’ Experience 


Has equipped us to make 
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ragno, awarded contr. for cement pipe 
sewer in F street, at $838.75. 

Cal., Los Angeles—Mike Chutuk, award. 
contr. for constructing cement pipe sewer 
in 63d PL, betw. Vermont and Denver 
aves., and other sts., in 63d Pl. sewer dis- 
trict, at $79,229; Adam Dalmatin, award. 
contr. for constructing cem. pipe sewer 
in Phillips Way, betw. Range View ave. 
and cCoringa Drive and other streets in 
Phillips Way sewer district, at $7,444. 

Cal., Los Angeles—B. Deragno, award. 
contr. for constructing cement pipe sewer in 
Meridian street at $1,415; Adam Dalmatin, 
contr. to construct cement pipe sewer in 
7ist street, at $1,487. 

Cal., Riverside—R. T. Shea & Co., Riv- 
erside, award. contract for constructing 
vitr. pipe sanitary sewer in Miller and 
Van Buren streets, at $2,599. 

Colo., Merino—Arman Constr. Co., Pueb- 
lo, awarded contr. for constr. of sanitary 
sewer here and water supply system at 
$48,198, for sewer and $48,000 for water 
works. 

Conn., Hartford—N. C. Nasciano & Co., 
208 Front St., awarded contr. by city for 
bldg. 560 ft. 48-in. cone. or block sewers 
in Nook Farm, at $11,623. 

D. C., Washington—Thos. Hampton, 710 
14th st., N. W., award. contr. by Dist. 
Commrs. Washington Suburban Sanitary 
Dist., to construct sewer and water sys- 
tems in Hyattsville (Md.) Water and 
sewer Dist.; 7,200 lin. ft., 6, 8 and 10-in. 
vitr. pipe sewers. 

Ga., Cartersville—J. B. McCrary Co., 
Atlanta, awarded contract for sew sys- 
tem. 

Ga., Gainesville—J. B. McCrary Co., At- 
lanta, awarded contract to construct main 
line sewer from Church st. in city to the 
Chattahoochee river, at cost of $27,000. 

ind., Indianapolis—Columbia Constr. Co., 
awarded contract for construction of 
sewer at Tremont ave.—l10th street to 363.3 
ft. north of 14th st., at $4.75 a lin. ft., to- 
tal $10,948.76; Sheehan Constr. Co. award. 
contract for s:wer in Dearborn and Olney 
streets—30th st. to a point 176.5 north of 
25th st., at $27,824. 

Ind., New Albany—M. L. Underhill, 
awarded contract for Glenwood Place 
sewer on Spring street, 1,900 ft. long, at 
$5,250. 

Ind., South Bend—Hoban & Roach, So. 
Bend, awarded contract for Madison St. 
trunk sewer, at $31,232. 

ind., South Bend—Jos. Luther, awarded 
contract for water connections on certain 
streets; Bruno De Paepe, contract for 
sewers on Kosciusko, Grand, Warren, and 
Carlisle streets. 

la., Aurelia—J. M. Lewis, Sioux City, 
awarded contract for laying sewer lines at 
about $24,793—8-in. vitr. pipe at 85c; 10-in. 
$1.60; 12-in., $2; manholes, $80 each; 
Hawkeye Construction Co., Webster City, 
Iowa, awarded contrct for erection of sew- 
age disposal plant, at $10,800. 

la., Brighton — Empire Constr. Co., 
awarded contract for constr. of sewage dis- 
posal plant here at $15,000, and sewers 
at $35,000. 

la., Centerville—E. L. Royer, Des Moines, 
awarded contract for sanitary sewer, at 
$35,000. 

la., Keokuk—McManus Quarries. Co., 
awarded contr. for sewers in West Keokuk, 
at $6,865. 

la., Ottumwa—J. D. Turner’ Improve- 
ment Co., Des Moines, awarded contract 
by Council of Albia, Ia., for constr. of an 
extensive addn. to sewage system of city, 
at $49,411. 

la., Ottumwa—Jno. W. Scott, awarded 
contract by council for sewer work in city 
—several blks. of storm and_ sanitary 
sewers. On 18-in. sewer contract price is 
$2.37% and on junctions and curves, $6.32 
and $7.55. 

la., Rockwell City—Carl Schlater award. 
contracts for complete overhauling of the 
Rockwell City sewage plant at $11,800. 

la., Tama—Geo. H. Anderson, Tama, 
awarded general contract for repair of 
sewer. 

Kans., Eldorado—Chanute Constr. Co., 
Chanute, Kans., awarded contr. for const. 
of sewer systems in Districts 36 and one 
other, at $77,395. 

Kans., Marysville—W. D. Boyle Const. 
Co., Ry. Exch. Bldg., Kansas City, Mo., 
awarded contract for laying 60,000 lin. ft. 
12-60 in. storm sewers, 12 manholes and 
21 catch basins, at $55,000. 

Mass., Boston—V. Grande, awarded a 
contract for sewerage works in S. Hunt- 
ington avenue, betw. Bynner and Ever- 
green sts.. at $2,426; D. Vitiello, awarded 
contract for sewerage wks. in Westover 


st., and private land betw. Addington rd. 
and Weld sts., West Roxbury, at $8,108. 

Mass., Boston—Henry J. Pierce awarded 
contract for cleaning sewers in Commer- 


cial street, betw. Foster and North sts., 
at $1,137. 

Mass., Boston—Geo. J. Regan, awarded 
contract for sewerage works in Ridge Rd., 
Dorchester and Hyde Park, at $4,279. 

Mich., Birmingham—Gilles & Hosmer, 
Pontiac, awarded contract for laying 600 
ft. 8-in. and 238 ft. 6-in. sewer in Brown 
st., at $1,198; 2,130 ft. 8-in., 406 ft. 6-in. 
sewer, 40 ft. 8-in. c. i. pipe in Maple ave., 
$3,396; C. Mike, Pontiac, contr. for 800 ft. 
8-in. and 369 ft. 6-in. sewer in Purdy st., 
$2,177; C. Johnson, Pontiac, 1,985 ft. 8-in. 
and 982 ft. 6-in. sewer in Southfield ave., 
at $4,539; T. Evanoff, Pontiac, 1,470 ft. 
8-in. and 644 ft. 6-in. sewer in Pierce st., 
at $3,569. 

Mich., Dearborn—Pitt Constr. Co., award. 
contract by Hubbell, for sewage 
disposal plant. 

Mich., Dearborn—Geo. R. Cooke, 1260 
Penobscot bldg., Detroit, Mich., awarded 
contract for constructing sewers at $71,- 
120. 

Mich., Detroit—Dept. Public Wks. let fol- 
lowing contracts: Bldg. 10,513 ft. 13-18 ft. 
cone. arch sewer in Wetherby Ave., Sec- 
tions 1 and 2, to Nash Bros., 10 S. La Salle 
St., Chicago, at $990,479; 1,251 ft. 5-ft. 
cylinder brk. sewer in Harper Ave., Sects. 
A and B, to C. H. Bennett, 1008 Ford Bldg., 
at $54,042; 8,604 ft. 9-10 ft. cylinder conc. 
sewer in Lynch Rd., Sects. 3 and 4, to J. 
Connelly Constr. Co. Dime Bk. Bldg., at 
$438,000; 6,000 ft. 10 ft. 6-in. cylinder conc. 
blk. sewer in Six Mile Rd., Sec. 1, O’Rourke 
Engrg. & Constr. Co., and Hoag and Dall, 
Commercial Bk. Bldg., Cleveland, at $379,- 
500; 6,709 ft. 10 ft. 6-in. cylinder conc. 
segmental blk. sewer on Six Mile Rd. Sect. 
2, to Brandon & Hanna, 1,624 Dime Bank 
Bldg., at $422,000. 

Mich, Grand Rapids—Vander Weele Bros., 
awarded contract for constr. of sewer in 
Burton St., S. E.—Madison Ave. to Jeffer- 
son Ave. at $1,842. 

Mich., Muskegon—E. W. Krueger award- 
ed contract by Council for constr. of Spring 
Street and Wood Avenue sewer, at $159,- 


Minn., Coleraine—A. A. Mitchell, Grand 
Rapids, awarded general contract for sewer 
system in Dudley Avenue. 

Minn., Duluth—Jno. Hedberg, awarded 
general contract for sanitry sewer, 5ist 
Ave., W. from Ramsey to Roosevelt St., at 
$5,691; C. R. McLean, contract for storm 


sewer in Woodland and Wallace Aves., 5th. 


to Luther at $46,695. 

Minn., Duluth—C. R. McClean & Son, 
Duluth, awarded contr. for bldg. sanitary 
sewer in Wallace Ave., 5th to Luther Sts., 
at about $47,000. 

Minn., Mankato—F.. A. Webster, St. Paul, 
awarded contract for sanitary sewer sys- 
tem for N. Mankato, at $51,000. 

Minn., St. Paul—O’Niel & Preston, low 
bidders on Summit-Pascal sewer system, at 


— Est. cost of the work was $93,- 
Minn., Sherburn—W. B. Carter, Sioux 


City, awarded contr. 
tem, at $51,736. 

Mo., Kans. City—Torson Constr. Co., 
award. contr. for constr. of lateral sewer 
to care for 80 per cent of dist. bounded by 
Troost Ave., The Passeo, 58th Sy. and 
Mever Blvd., at $72,982. 

Mo., Macon—W. McClurken,’ 3807 West- 
minster Ave., St. Louis, Mo., awarded con- 
tract for bldg. sewage disposal plant at 
about $16,000. 

Neb., Fullerton—Jackson Bros., local, 
award. contr. for constr. of sewers in Dist. 
4 and 6 at $119 few P-'n, nine 

N. J., Elizabeth—Christian Wade, award- 
—_ for Fanny Street Sewer at 

,078. 

N. J., Pleasantville-—Edw. G. Britz, New 
York, award. contr. for 114% mi. sewerage 
system—Lorraine avenue to Park avenue, 
also branches at intersecting streets, at 
$86,310. 

N. Y., Albany—Jno. Doyle Plumbg. Co., 
awarded contract for new sewer at Spencer 
and Jackson streets, at $2.623 and one in 
Morton Ave.—Clinton- to Elizabeth streets, 
at $2,416. e 

N. Y., Binghamton—Clarence Rose, con- 
tract for constr. of storm water sewer in 
Mill Street, at $19,581. 


N. Y., Syracuse—F. S. & A. Sposato, 
Syracuse, awarded contract for bldg. Sect. 
D, west branch of 17th Ward Sewerage 
System, at $71,581. 

N. Y., Utica—F. M. Johnson, awarded 
contract for bldg. sanitary sewer beginning 
at Eagle & St. Vincents Sts. & extending 
to Brookside Park Pl.; also storm sewers 
in Mortimer, Leah, Eagle and St. Vincent 
Sts. and Conkling, Taylor and Brinkerhoff, 
Dudley & Seymour Aves., at $15,355 and 
$29,568, respectively. 


in install sewer sys- 
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N. D., Grand Forks—C. C. Jackson, 
awarded contract for constr. of sewers in 
Dist. No. 10. 

O., Barberton—W. J. Irwin, Greenville, 
awarded contract for bldg. W. End Sani- 
tary Lateral Sewers at about $130,000. 

U., Cleveland—Randell & Cooper, Cleve- 
land, awarded contract for constructing 
sewer in St. Clair Ave., at $32,157. 

&., Cleveland—Masters & Mullen Constr. 
Co., awarded contract for construction of 
West Side sewage disposal plant, to be 
ser poo. at 63rd St. and Edgewater Park, at 

,800. 

O., Hamilton—J. H. Trunck, City, award. 
contr. for constructing 8-in. and 5-in. sewer 
pipe on Garden Ave., at $3,094; W. M. 
Davis, City, awarded contr. for 8-in. sewer 
ee excavation for sanitary sewer at 
- O., Lancaster—Wilson & Carpenter, Lan- 
caster, awarded contract for sewer on S. 
Broad Street at $10,110. 

O., Springfield — Following contracts 
awarded upon recommendation of City 
Manager: N. Limestone street, N. Street 
to 333 ft. so. of Columbia St., to M. J. 
Cooney, at $4,822; laying of sewer in Wal- 
derpark addn. to Jas. Doyle, at $9,779; 
sewer in Clay and Catherine street to 
Patrick Caffrev, at $7,703. 

O., Toledo—J. N. Bick, 601 Nasby Bldg. 
awarded contract .for bldg. 30,300 ft. sewer 
in N. Collingwood Park, involving 29,307 
ft. 6-12 in. vitr. pipe, 1,100 branches, 74 
manholes, 1,000 ft. 6-in. c. i. force main, 
200-gal. centrif. pump and conc. sewage lift, 
at $58,996; T. J. Kelley, 626 Avondale St., 
contr. for 1,737 ft. 6-16 in. vitr. sewer pipe, 
etc., in Harris St., at $6,401. 


O., Warren—The Gessner Co., Toledo, 


“awarded contract for sanitary sewer on 


South Street, at $2,920. 

O., Youngstown—Patrick Grady, awarded 
contract for constr. of 6 sewers in Pleasant 
Grove at $45,281. 

Okla., Lindsay—Municipal Excavator Co., 
Okla. City, Okla., awarded contr. for constr. 
of sanitary sewer, at $52,000. Johnson & 
Benham, Conslt. Engrs., 8th floor, Firestone 
Bldg., Kansas City, Mo. 

Okla., Oklahoma City—Municipal Exca- 
vating Co., 200 E. Main St., awarded con- 
tract for bldg. 4,800 ft. sewers, etc., in No. 
Highland Pard, at about $21,000. 

Pa., Philadelphia—P. Ellis, Philadelphia, 
awarded contract by Bureau of Surveys, 
for bldg. sewer in Chew street at $10,000. 

Pa., Wilkinsburg—Boro let contracts for 
laying sanitary and storm sewers in Penn. 
Ave. and Northern Pike to Critelli, Rilica & 
Zappa, Sharpsburg, at $2,400; Anderson 
street—Sadie to Boro line—to M. O. Herron, 
So. First and McKean streets, Pittsburgh, at 
$5,763; in sections of Wallace avenue, Hay 
and North streets to Manella Constr. Co., 
Pittsburgh, at $4,144. 

. D., Parkston—Ellerman & McClain, 
Yankston, awarded contract for construc- 
tion of sanitary sewerage system, at $59,- 
537. This includes extension of water 
mains. 

Utah, Ogden—Gibbons & Reed Constr. Co. 
Salt Lake City, awarded contract for sewers 
— 140 and 143, at $29,960 and $15,- 


W. Va., Weston—Chas. E. Collins, 636 
Drexel Bldg., Philadelphia, Pa., awarded 
contract to construct sewerage treatment 
works for State Hospital, includes filter 
70x85 ft. sedimentation tank, pumping plant, 
ce. i. force main and effluent pipe. 

Wis., Durand—W. C. Fraser, 707 Guardian 
Life Bldg., St. Paul, awarded contract for 
sewers at $64,897. 

Wis., Janesville — G. W. Mulholland, 
awarded contract for sewers in Districts 3, 
4, 5, 10, 11, 12, 14, 15 and 16, at $31,375. 

Wis., Jefferson—G. W. Leisman, Fort At- 
kinson, Wis., awarded contr. for sanitary 
sewers at $3,080; 3,000 lin. ft. 8-in. pipe, 
7 manholes. 

Wis., West Bend—Keating Constr. Co., 
local, awarded contr. for sewers on 4th ave- 
nue, 5th 6th and 9th avenues, at $1.50 per 
lin. ft.; 2,700 lin. ft. 


WATER SUPPLY AND PURIFICATION. 


Cal., Oakland—East Bay Water Co., 9th 
St. and Bway, will build by day labor a 
distribution reservoir on 39th avenue, in- 
volving 13,800 cu. yds. excav., 108,441 sq. ft. 
mass concrete, 102,131 sq. ft. roofing, etc. 
Abt. $86,000. 

Cal., San Francisco—Stone & Webster, 
Boston, awarded contract for construction 
of new Caribou Hydroelectric plant for Great 
Western Power Co. Approx. cost, $7,500,- 
000. Wk. will include installation of two 
20,000 kilowatt units. 

Cal., San Francisco—Martin & Messner, 
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care General Contractors’ Assn., Sharon 
Bldg., awarded contr. by Spring Valley 
Water Co., for bldg. rein. conc. reservoir 
at Frisco and Larkin streets. 

Colo., Merino—Arman Construction Co., 
Pueblo, awarded contract for construction 
of water supply system at ba 000; also sani- 
tary sewer system at $48,1 
e D.C, Ms ea at onal Hampton, 710 

14th St., N. W., awarded contract by Wash. 
Surburban Sanitary Dist., to construct 
water and sewer systems in Hyattsville, 
Md., Eater & Sewer Dist. 6,500 lin. ft. 6 
and ’3- -in. c. i. water mains, 16 fire hydrants, 
etc. 

Idaho, Caidwell—J. FF. Forbes, City, 
awarded contract for work of replacing 
present system of wooden mains with cast 
iron pipe, at $27,826. 

Ind., Fort Wayne—Thrasher & Herman, 
awarded contract for drilling one or more 
wells at $3.90 per ft. for an 8-in. well. 

ja., Cherokee—Honnimen Kruse Construc- 
tion Co., Spencer, awarded contract for 
laying 3,500 ft. additional water mains at 
90 cents per ft. for 4-in. mains and 95 
cents for 6-in. mains. 

la., Holstein—Hammen-Kruse Co., Spen- 
cer, Ila., awarded general contract for ex- 
cavating, calking and laying 1,200 ft. 6-in. 
water main; calking and laying 1,200 ft. 
4-in. water main in Elmhurst Addn. and 
excavating to remove 1,200 ft. 4-in. water 
main, at $3,564. 

la., Lytton—Des Moines Bridge & Iron 
Co., 1st and Tuttle streets, Des Moines, 
awarded general contract for water works 
sytsem; Thorpe Bros., contract for putting 
in well at $5.00 per ft. 

la., Storm Lake—City Plumbing & Heat- 
ing Co., awarded contract for extension of 
water main on Vestal street at $1,614. 

Mass., Boston—Jos. Todesca, awarded 
contract for laying and relaying water pipes 
in Delford, Cypress, Montgomery, Linden 
and Spring streets; also in land of City 
of Boston, West Roxbury, at $1,999. 

Mass., Boston—Jas. A. Barletta, awarded 
contract for laying and relaying water pipes 
in Richmond, Hanover, Blackstone and 
Astor streets, city proper, at $4,055; Jno. 
Guarino & Co., awarded contract for laying 
and relaying water pipes in Centre, Forbes, 
Greeview, Landseer, Myrtle, Walter, War- 
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ren, Wedgemere, Wright, Wachusett tho- 
roughfares in West Roxbury and Wade St., 
Brighton, at $5,422. 

Mich., Ferndale, (Royal Oak, P. O.)—J. 
A. McDace Co., 920 Fairview Ave., Detroit, 
awarded contract for laying water mains 
in Woodward avenue, in village, at $84,595. 

Minn., Bemidji—Lane-Bowler Co., Mem- 
phis, Tenn., awarded general contract for 
overhauling water system of city, getting 
rid of dead ends, relaying 4-in. pipe lines 
to conform with 6, 8 and 10-in. mains and 
extending system, at $30,853. 

Minn., Duluth—Simon Johnson, awarded 
contract for laying water and gas exten- 
sions in 104th avenue, W.; in Boulevard 
from 8th to 9th avenue, E.; in 9th avenue, 
E. from boulevard to Martha street; in 
Mankato street., 63rd to 64th avenue,W.; 
in Superior avenue, West; in Vernon street, 
Bryant’s Addn., at $9,207. 

Minn., Frazee—Pastoret Constr. Co., 510 
Lyceum Bldg., Duluth, awarded contract for 
water works system at $29,789. 

Minn., Harmony—Chicago Brk. & Iron 
Co., 38 S. Dearborn street, Chicago, awarded 
contract for bldg. 10x40 ft. compressed air 
water tank and pump house, at $5,301. 

Minn., Moose Lake—Range Constr. Co., 
Virginia, Minn., awrded contract for water 
‘pumping plant and water mains; also 
sewers and sewerage pumping plant. 

Minn., Owatonna—Herold & Buboltz, 
awarded contract for bldg. water main ex- 
tensions on Lynn and Plainview streets at 
$2,459, also for sewer extension on Fremont 
street at $576. 

Mo., Mt. Vernon—Urbauer Heating Co., 
St. Louis, awarded contract by Missouri 
State Sanitorium, for water system; 100,- 
000 gal. steel tank on 75-ft. tower; deep- 
well pump; steam exhaust pump discharge 
and supply lines. 

Mont., Polson—Nelson & Kordus, Eureka, 
awarded contract by city for bldg. water 
mains in various streets at $13,799. 

Neb., Lincoln—Martz Constr. Co. awarded 
contract for constr. of water works on 
basis of cost plus 10 per cent. 

N. Y., Gilboa—H. Nawn Constr. Co., 82 
Savin street, Roxbury, Mass., awarded con- 
tract for bldg. dam here, same being part 
of Schoharie watershed development for 
N. Y. City water supply, at $6,819,910. 
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N. Y., Iroquois—Artesian Well & Supply 
Co., Providence, R. I, awarded contract 
for furnishing all materials and sinking an 
8-in. well to a depth of 225 ft., at $1,800. 

. Y., New Weta: Del Blasio, awarded 
contract by N. J. Hayes, Commr. Water 
Supply, for furnishing, delivering and lay- 
ing water mains and appurts. in Riverside 

r., W. 134th and 142nd streets, Manhattan 
Boro, in Matthews, Newton, Olin and Rhine- 
lander avenues and Coroona Parkway, 
Elsmere Pl. and Unionport Rd., Bronx Boro, 
at $28,300. 

N. Y., Poughkeepsie—Baker-Dunbar-Allen 
Co., Stock Exch. Bldg., Phila. Pa., awarded 
contract by State Hosp. Comn., Albany, for 
bldg. addns. and altering water supply sys. 
to include additional filter, changing water 
mains, bldg. reservoir, at Hudson River 
State Hosp., here, at about $52,00. 

N. Y., Schenectady—E. B. Edgar, 737 
Brandywine avenue, awarded contract for 
laying water mains in various streets, at 
$14,925. 

O., Akron—T. E. McShaffrey Constr. Co. 
173 S. Forge St., City, awarded contract by 
Coventry Land & Impvt. Co., for furnishing 
and laying 217 tons 6 and 8-in. c. i. water 
pipe and specials in Firestone Park. 

Okla., Garber—Chicago Bridge & Iron Co., 
105th street and Throop avenue, Chicago, 
awarded contract for bldg. water tank, 
— capy., and 100-ft. tower, at about 

Pa., Homestead—Manello & Licento, 
Pittsburgh, Pa., awarded contr. for laying 
2,000 ft. 4-in. water line on Larkspur, Del- 
lia and Vine streets, at $3,567. 

Pa., Tamaqua—Wertley & Houser, Potts- 
ville, awarded contract for bldg. reservoir 
on Owl creek, Rahm Twp., Schuylkill Co., 
at about $137,000. 

S. C., Paris Island—Chicago Bridge & 
Iron Co., 30 Church St., New York City, 
awarded contract by Bureau Yds. & Docks, 
Nevy, Dept., Washington, D. C., for erect- 
ing elevated tank and tower East Camp, 
U. S. Naval Training Station; Nolland- 
Clifford Co., 330 28th street, Newport News, 
Va., contract for water supply system, Ma- 
rine Barracks. 


Tex., Palestine — Dan LaRae, City, 
awarded contract for constr. of new water 
works dam and lake om Wolf Creek. Lake 
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when completed will be used as a reservoir 
supply of water for city and abt. 14,000 
ft. of pipe wili be laid to connect with water 
works system. Dam will be 26 ft. high and 
625 ft. long and will cost $75,000. Entire 
new impvts. call for expenditures of abt. 
$125,000. 

Wis., Marshfield—Farnum & Yahr, An- 
tigo, awarded contract for excavating and 
back filling for 12,849 ft. 6-in. and 500 ft. 
4-in. water mains; also setting 22 hydrants, 
at $.40 per ft. 

Wyo., Lusk—Gordon Constr. Co., 334 
Century Bldg., Denver, Colo., awarded con- 
tract for furnishing and installing 24,000 
ft. 12-in. c. i. pipes, at $72,512. 


BRIDGES AND BUILDINGS 


Ala., Montgomery—H. R. Peterson, West 
Point, Ind., awarded contract for bldg. rein. 
cone. bridge over Catoma creek on Norman 
Bridge Rd., 25 miles south of here, at about 


Ariz., Prescott—Topeka Bridge & Iron 
Co., Topeka, Kans., awarded contract for 
constructing rein. conc. Luten Arch bridge 
over Verde river, 7 miles below Clarksdale, 
at $38,000. Bridge will be 280 ft. long. 

Cal., Marysville—Yuba County Bd. of 
Supvrs. awarded contracts for constr. of 
10 brdgs. in county; two to be in No. side 
of Yuga river and remaing 8 on So. side. 
Total constr. price $35,782. Contractors 
are T. H. Polk, Chico, 3 brdgs.; Jenkins 
& Wells, Sacramento, 1, and Edw. H. 
Martin, Oakland, 6. 

Cal., Sacramento—Healy-Tibbits Constr. 
Co., San Francisco, awarded contract for 
constr. of state hwy. bridge, consisting of 
14 steel spans of 100 ft. each and 1,230 lin. 
ft. rein. conc. trestle in Monterey Co., across 
Salinas river near King City, at $234,316. 

Cal., Santa Barbara—Wm. Ledbetter & 
Co., Pacific Electric Bldg., Los Angeles, 
awarded contract for constructing rein. 
cone. brdg. near Guadalupe at $3,214. 

Ga., Augusta—A. J. Twiggs & Son, 
awarded contract (subject to approval of 
government) for bldg. 2 cone. bridges in 
Richmond Co.; one across Little Spirit creek 
and the other across Big Spirit creek, at 
$21,466. 

Ga., Metter—Kreis & Waldrop, Knoxville, 
Tenn., awarded contract for bldg. rein. conc. 
bridges and culverts, at about $26,000.; also 
contract by Commrs. of Emanuel Co., 
(Swainsboro) for bldg. 7 rein. conc. bridges 
on Dixie-Overland Hwy., at about $84,000. 

Ida., Lewiston—F. W. Straw of the Se- 
curity Bridge Co., awarded contract for new 
$7,000 bridge at Asotin. 


iil., Springfield—M. Frazier, Louisville, 
Ill., awarded contract for Happy Hollow 
and Baggot bridges, Alma Twp., Marion 
Co., at $3,650; P. E. Gregory, Alma, IIL, 
contr. for Davidson bridge, Tonti Twp., 
Marion Co., at $1,045; Mr. McCall, Sandoval, 
Ill., Glenridge bridge, Sandoval Twp., at 
$572; W. R. Cole, Gillispie, Ill., Roach bridge 
Bird and S. Palmyra Twps., Macoupin Co., 
at $964; W. R. Cole, contr. also for Con- 
verse bridge, Parr Twp., Macoupin Co., at 
$532; also contr. for Bister, Brown and 
Burns bridges, Chesterfield Twp., Macoupin 
Co., at $2,708, also Wheeler bridge, Wilyard 
Twp., Macoupin Co., at $1,478, also Jones 
No. 2, Switzer Bridges, Brighton Twp., at 
$1,520; M. Frazier, Louisville, Ill., awarded 
contr. for Hubbartt bridge, Holland Twp., 
Shelby Co., at $1,420; Wm. Hoos, Pittsfield, 
Ill., contr. for Dusenberry bridge, Griggs- 
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ville Twp., Pike Co., at $1,565; Ed. M. Hea- 
ton, Marion, Ill., Reed Sta. bridge, Blairs- 
ville-Carterville, Carbondale-De Soto Twps., 
Williamson-Jackson Cos., at $1,492 and C. 
D. Stratton, Little York, Ill, contr. for 
McGinnis bridge, Bald Bluff, Henderson Co., 
at $1,525. 

ll., Springfield—L. C. Kessler, Herrick, 
Ill., awarded contract for Hayes bridge, 
Ramsey Twp., Fayette Co., at $1,490; C. S. 
Depew, Ramsey, Ill., contract for Cox and 
Hunt bridges, Carson Twp., Fayette Co., 
at $1,510; Wm. Long, Herrick, Ill., contract 
for Staff bridge, Carson Twp., Fayette Co., 
at $1,765. 

ill., Springfield—Thorton & Ginder, Ar- 
cola, Ill, awarded contract for Mathews 
bridge, Muddock Twp., Douglas Co., at 
$2,050; F. A. Cook, Longview, IIl., contracts 
for Baxter and J. T. Helm bridges, Mur- 
dock Twp., Douglas Co., at $950. 

ill., Springfield—Continental Bridge Co., 
Peotone, Ill., awarded contract for No. 42 
and 43 bridges, Chebanse Twp., and Iro- 
quois Co., at $2,100. 

ill., Taylorville—Miller & Husband Co., 
Springfield, awarded contract for bridge 
construction amounting to $4,900. Two 
bridges, conc. construction. 

Iind., Attica — Winamac Constr. Co., 
awarded contract for repair of 6 highway 
bridges (repr. in each case consisting of 
addn. of new creo. fir.) at $5,447. Type of 
blks. to be used are lug-blk. Bridges are 
located at Independence, Kramer, two on 
Keys Rd., Pine Twp., and two in Jordan 
Twp., over Jordan creek. 

Ind., Elwood—T. P. Kelly & Son, awarded 
contract for repairing of bridge on conc. 
road running east of city, at $1,850. Bridge 
will be widened to width of road, 18 ft. 
(former width 14 ft.) and strengthened. 

Ind., Indianapolis—National Conc. Co., 
Indianapolis, awarded contract for conc. 
bridge over Yellew river, at $64,856. 

Ind., Logansport—Co. Commrs. awarded 
contract as follows for bridge construction: 
Spencer bridge, Jefferson Twp., to Girton 
& Perry, at $1,553; Patterson bridge, Clin- 
ton Twp., to D. A. Hyman, at $1,873; 
Keesey bridge, Harrison Twp., to Chester 
Morgan, at $1,923; Tick creek bridge, Clay 
Twp., to Rochester Bridge Co., at $1,960: 
Fitzer bridge. Clinton Twp., to Girton & 
Perry, at $1,300. 

Ind., Muncie—Indiana Bridge Co., Muncie, 
and Jno. B. Thornburg, awarded contracts 
for Parker Moore bridge over White river, 
east of here, and Lewis Bond bridge near 
Smithfield, at $5,648 and $1,500, respectively. 

Ind., Richmond—l. E. Smith, awarded 
contract by Wayne County Commrs., for 
completion of Main Street bridge over 
Whitewater river at $104,600. 

la., Davenport—T. J. McCarthy, awarded 
contract for 4 new conc. bridges at about 
$12,299. 

la., Marshalltown — Ingersoll-Stouffer 
Engrg. Co., awarded general contract for 
steel bridge over Iowa river on E. Main 
street, at $31,900. 

la., Red Oak—Following contracts for 
constr. of 52 bridges and culvert on stand- 
pipe road extending east from here to 
Adams Co. line awarded at total cost of 
$144,733: Wilson Constr. Co., Red Oak, 31 
brdgs. and culvts. at $42,660; Koss Constr. 
Co., Des Moines, 5 brdgs. and culvts. at 
$15,782; Wickham Bridge & Pipe Co., Coun- 
cil Bluffs, 12 brdgs. and culvts. at $42,812; 
Illinois Steel Bridge Co., Jacksonville, IIl., 
4 brdgs. at $43,479; Red Oak Bridge & Iron 
Wks., contr. for furnishing steel for all 
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brdgs. and culvts. except 4 brdgs. to be 
built by Ill. Steel Brdg. Co. 

la., Wapello—Lee R. Gabriel, Columbus 
City, awarded contract for construction of 
130-ft. bridge across Long creek on Great 
White Way near Columbus City, at approx. 
$16,000. Contract also includes culvert. 

Kans., Sterling—Koss Constr. Co., Des 
Moines, Ia., awarded contract for new conc. 


bridge across Arkansas river below Sterling, ° 


at $42,280. Bridge will be 473 ft. long, ce- 
ment girders and all conc. construction. 

Me., Portland—State Hwy. Comn. award- 
ed contract for brdgs. as follows: Cry Bros., 
Waterville, contr. for bridgs over Piscata- 
quis river, Howland, at. $48,975; also Duck 
Try bridge, Lincolnville, at $18,840; Cath- 
ance bridge, Topsham, at $9,510. 

Mich., St. Ignace—A. S. Decker, Flint, 
awarded contract for trunk line bridge No. 
112, over Carp river, at $28,556. 

Neb., West Point—Central Bridge and 
Constr. Co., Wahoo, awarded contract by 
village of Beemer for cement bridge and 
spillway within corp. limits, at $5,200. 

N. J., Atlantic City—J. E. Kahle, City, 
award. contar. for constr. of addition to 
present hwy. brdg. spanning Patcong Crk. 
on Zion-Northfield road, at . .6,500. 

N. J., Atlantic City—E. J. Holland, City, 
awarded contract for addn. to westerly end 
of Beach Thorofare brdg. on Pleasantvile 
t aJBv.,$,11302d 7s.re-aCh 5::bpnK— u y 
Blvd., at $3,250; also contr. for widening 
westerly entrance to Meadow Blvd. brdg. 
over Beach Thorofare, at $3,250; Geo. Han- 
selman, Cologne, N. Y., awarded contr. for 
reconstr. to hwy. bridge, at $6,996. 

N. J., Elizabeth—Chas. Arny, awarded 
contract for constr. of bridge at Monroe 
Ave., Rahway, at $26,349. 

N. C., Dunn—J. W. Turnane, Lillington, 
awarded contract by Commrs. Hartnett Co., 
for bldg. two steel bridges here, at about 
$17,500. 

0O., Akron—Hovey & Humphrey, care E. 
C. Hovey, 143 Merriman Rd., awarded con- 
tract for bldg. 48 ft. rein. conc. slab and 
girder bridge over old Ohio Canal on Ash 
street, 43 ft wide, at about $13,700. 

O., Dayton—Following contracts awarded 
by County Cmmrs.: Geo. K. Cetone, con- 
tracts for brdg. No. 56, Wayne Twp., at 
$862, brdg. No. 159, at $882; Chas J. Fox, 
contr. for bridge 205, Jefferson Twp., and 
J. B. K. Stansel, contr. for retaining wall 
for bridge 244, Miami Twp. 

O., Ravenna—Ed. Pinney & Sons, award. 
contr. for constr. of Mud Mill creek bridge 
over Cuyahoga river in Mantua, at $8,853. 

O., Tiffin—A. L. Leitner, awarded contract 
for bridge 282, Big Spring Twp. and Wil- 
helm bridge 190, Venice Twp., at $359 and 
$1,049, respectively; L. W. Dean, awarded 
contract for bridge 210, Clinton Twp., at 
$2,045. 

0., Warren—Walsh Constr. Co., Cleveland, 
awarded contract for bldg. Niles-McDonald 
bridge at $139,060. 

0., Youngstown—Thos. Sheehan, awarded 
contract by Co. Cmmrs. of Mahoning and 
Columbiana Cos., for conc. brdg. at $14,828, 
over Beaver river. 

Okla., Cordell—Mann Constr. Co., Okla. 
City, Okla., awarded contract for constr. 
of 38 bridges and culverts in county. 

Okla., Frederick—Midland Bridge Co., 
Kansas City, awarded contract for erection 
of bridges and culverts at $37,300. 

Pa., Ambridge—E. W. Falck, Leetsdale, 
awarded contract for repairing and widen- 
ing bridge over Big Sewickley betw. Am- 
bridge and Fair Oaks, at $46,450. 
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R. |I., Providence—W. V. Polloys & Co., 
1405 Turks Head Bldg., awarded contract 
for widening Hawkings street bridge, at 
about $15,000. 

R. I., Washington—Randall-Stoddard Co., 
Chelsea, Mass., awarded contract for bldg. 
rein. conc. brdg. on Noose Neck Hill Rd., 
at about $18,450. 

Tex., Canadian—A. H. Holt, City, award- 
ed contract for concrete bridge across Red 
Deer creek at $16,122. 

Va., Richmond—Lass Bros., Bumeville, 
awarded contract for Project 49, one 30 ft. 
rein. conc. bridge and approach over Snow 
creek, at $12,300. 

Va., South Hill—Roanoke Iron & Steel 
Bridge Co., Roanoke, awarded contract for 
bldg. 720 ft. steel and cement bridge here, 
at about $47,000. 

Wash., Olympia—J. M. Nichols, Tacoma, 
awarded contract by State Hwy. Comn. for 
bldg -240-ft. steel bridge at Adna, Lewis 
Co., on Ocean Beach Hwy., at $31,887. 

Wash., Seattle—J. M. Nichols, Tacoma, 
awarded contract for constructing Adna 
bridge over Chehalis river in Lewis Co., 
on Ocean Beach Hwy., at $31,887. Bridge 
will be 220-ft. steel struct. 

W. Va., Pineville—Corns-Thomas Co., 
Charleston, awarded contract for bldg. 2 
er cone. bridges over Barkers creek, at 
9,184. 

Wis., Alma—La Crosse Bridge Co., La 
Crosse, awarded contract for bldg. Beef 
river bridge, at $12,187. 

Wis., Fond du Lac—Garvey-Weinberg Co., 
Appleton, awarded contract for constr. of 
new bridge on Fond du Lac-Oshkosh, Hwy., 
just no. of Van Dyne, at $3,865. 
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Ariz., Phoenix—The $4,000,000 road bonds, 
Maricopa Co., voted to construct 278 miles 
paved highway, have been sold. Hwy 
Comn. now fully organized and surveys 
under way. 
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Cal., Alturas—Modoc county will expend 
$400,000 for impvt. of county highways. 

Cal., El Centro—$1,500,000 good roads 
bond issue has been favorably voted on by 
Imperial county. 

Cal., Los Angeles—Petition filed with 
Council by property owners asking that 
‘Hoover street—Slauson to Manchester ave- 
nues—be paved. It is proposed to pave the 
street with a 5-in. conc. base and a heavy 
warrenite wearing surface. 

Cal., Pasadena—City will improve 1% 
miles of road, from Ventura street to water 
intake in Arroyo Seco. Petitions being cir- 
culated for impvt. of Oak Knoll avenue— 
First street to California street. Extensive 
street impvts. being considered in San 
Rafael Heights and in Pasedena Heights. 
W. H. Reeves, Cmmr. of Public Wks. 

Cal., Sacramento—$40,000,000 bonds voted 
in state for hwy. constr., work will begin 
immediately. Surveys made and prelim. wk. 
will begin at once. Of the forty million 
voted, $10,000,000 will be expended in 7 
southern counties: Los Angeles, Ventura, 
Orange, San Bernardino, Riverside, Imperial 
and San Diego. N. D. Darlington, Hwy. 
Cmmr. 

Cal., Santa Rosa—Sonoma County will 
expend $3,000,000 for rd. impvt. 

Cal., So. Pasadena—Council has adopted 
resolution to pave Diamond avenue, Pine 
street to Missouri. street, with 3-in. oil 
macadam. Council also considering ways 
to securé paving of Orange Grove avenue. 

Cal., Woodiand—Yolo County will expend 
$1,700,000 on constr. of a system of perma- 
nent roads of 100 miles. Of this amount, 
it is proposed to raise $1,000,000 by sale of 
bonds. 

Conn., Hebron—At special town meeting 
vote was cast in favor of accepting state 
aid and applying for $20,000 to construct 
state road. 

Ct., Wilton—Town has voted appropria- 
tion of $20,000 for impvt. of Wilton-West- 
port road. 

Ga., Camilla—$500,000 bond issue for good 
roads carried at recent election. 

Ga., Quitman—Brooks County Cmmrs.. 
will construct 80 miles permanent roads. 
Expend $1,000,000‘, including $500,000 bond 
issue. Garrett and Slack, Engrs., Montgom- 
ery, Ala. 
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idaho—Cmmrs. Idaho Co. considering im- 
proving and completing North and South 
Hwy., and other county roads. $90,000 
bonds sold; Latah County, Lakeside Dist., 
voted $75,000 bonds to grade and gravel 
Lakeside Hwy. P. Olson, care State 
Hwy. Dept., Boise, ngr.; $125,000 bonds 
voted by Troy Dist.; $175,000 by Bovill Dist. 
and $120,000 by Deary Dist. to improve 
roads in Latah County. D. Olson, Boise, 
Engr.; City of Sandpoint plans to pave 
various streets, involving 285,000 sq. ft. con- 
crete, about $60,000. 

Idaho, Nampa—$500,000 voted by Nampa 
Rd. Dist. for bldg. 130 mi. main roads, 
cross roads and cement culverts. L. Cook, 
Dist. Engr. 

Idaho, Troy—City has voted $125,000 
bonds fer purpose of bldg. and improving 
roads here. 

ill., Belleville—Representatives of Bd. of 
Trade, Scott Field and War Dept. have 
reached an agreement regarding early 
impvt. of road leading from Shiloh to avia- 
tiion post. 

Ill., Bloomington—City Engr. E. H. Pack- 
ard, instructed by Bd. Local Improvements, 
to prepare plans and estimates for impvt. 
of East Lincoln street—Main street to city 
limits. 

ill., Decatur—Tuscola Council consider- 
ing more paving of streets here. Petition 
presented for paving of Daggy street betw. 
intersect. of that street with Main on West 
and Niles avenue on east; also for paving 
of Court street from intersect. with East 
Scott to intersect. with Daggy. 

il., E. St. Louis—Plans laid for im- 
mediate paving of Shiloh-Scott Field road. 
Length of road 2% miles; cone. paving. 
Approx. cost $60,000. 

ill., Moline—Rock Island Co. Bd. of 
Supvrs. appropriated $1,000 for impvt. of 
half-mile approach to Colona bridge across 
Rock river. Resolution also adopted pro- 
viding for expenditure of $2,000 for grading 
hwy. near Meredosia bridge betw. Rock 
Island and Whiteside counties. Colona ap- 
propriation must be supplemented by $1,000 
from Hampton Twp. and Canoe creek ap- 
propriation will be supplemented by $3,000 
already raised by Twp. for purpose of grad- 
ing road and paving it above high water 
mark. 

ill., Rock tsland—Council contemplates 
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paving 37th avenue—12th to 18th avenues; 
12th avenue—37th to 38th streets. Wk. in- 
volves 5,820 sq. yds. asph. conc. and 2,460 
cu. yds. excav. Abt. $23,530. W. Treichler, 
City Engr. 

ill., Silvis—City contemplates paving 2nd 
avenue—S8th to 15th streets; 9th street—Ilst 
to 4th avenues; both 24 ft. wide; 10th, 11th, 
12th and 13th streets, all from ist to 2nd 
avenues; 14th street, Ist to 3rd; 15th—Ist. 
to 4th avenues, all 22 ft. wide; also 5th, 
6th and 7th streets. W. Treichler, Rock 
Island, Engr. 

ind., Greensburg—Petition filed for constr. 
of conc. road from the Columbus Pike 3 
miles west of city to Jennings County 
line through Westport and connecting with 
Letts by a spur. Nearly two hundred sig- 
natures on petition. 

ind., Hicksville—Paved streets to be con- 
structed here this year at end of West High 
street on the Antwerp pike and Fort Wayne 
road; also on East High street to corp. 
line, are estimated to cost $60,000. 

ind., Seymour—Indiana Hwy. Comn. con- 
sidering impvt. of Seymour-Madison road, 
this summer for dist. of 2% miles out of 
city. 

Kans., Council Grove—Morris County is 
to receive Federal aid of 40 miles of roads. 
Leigh & Hunt, Kans. City, will make sur- 
vey anl specfs. 

Kans., Emporia—Petitions for 53 miles 
hard-surface road signed in Lyon Co., and 
a 20-mile surfacing project is under con- 
sideration. Roads assured are the New 
Santa Fe Trail from west to east end of 
county and the road connecting Empira, 
Admire and Reading. 

Kans., Hutchinson—Section of county 
road from Pretty Prarie to Kingman County 
line (3 mi.) will be put on established 
grade; 2 conc. culvts. will be constructed 
and cone. overflow, 150 ft. in extent will 
be built. Plans drawn by Co. Engr. and 
approved by Co. Commrs. 

Kans., Syracuse—$50,000 road bonds voted 
by Hamilton County. 

Kans., Wichita—Comn. has granted peti- 
tions for paving Fern street—Douglas ave- 
nue to Hancock avenue; Third street—Vas- 
sar to Roosevelt avenues; 21 separate pro- 
jects now waiting advertisement for bids 
on construction. This includes petition on 
part of property owners for 47 blks. of 
either paving or constr. of curbs and gut- 
ters. 

la., Council Bluffs—Douglas County, Ne- 
braska has voted in favor of $3,000,000 bond 
issue to pay for 115 miles of paved roads. 
Proposition received 1,000 more votes than 
was necessary to carry it. 

la., Davenport—Council has issued official 
notice of intention to pave following streets 
and alleys: section of Fairfield street, asph. 
cone., brk. or bithulithic. Est. cost, includ- 
ing intersections, $18,665; Park Lane, $16,- 
699; Eola street, $4,302; Myrtle street, $4,- 
540; alley betw. Charlotte avenue and Sixth 
street, $3,898. Huga Moeller, City Clk. 

la., Davenport—Eight miles of primary 
highway will be paved in Scott Co. Approx. 
cost, $120,500. 

la., Des Moines—Plans in progress for 
grading 14th street—Grand to Locust. Est. 
$75,000. Resolutions also passed for curbing 
Stewart street—Walker to Garfield; Rol- 
lins avenue to end of same; Rollins avenue, 
28th to end of same and Stewart avenue— 
Walker to Garfield. Frank Jefferies, Clk. 

ja., Palo Alto—Bd. of Supvrs. have taken 
steps to begin paving county primary road 
system, in accord. with recent election. Rd. 
betw. Emmetsburg and Mallard will be 
first to be paved. County will also have 





funds available for graveling 24 miles of . 


secondary system. 

la., Sac City—Resolution adopted by 
Council for paving sections of 9 streets and 
several alleys. Resolution provides for 
receiving of bids upon eight different kinds 
of paving, namely: asph., conc., brk., blk., 
Portland cement, conc. of several different 
specfs. and bithulithic. 

la., Sioux City—Woodbury County has 
voted favorably on $2,500,000 bond issue; 
funds to be used to pave county primary 
road system. It is expected, however, that 
the work will cost at least $3,700.000 before 
it is finished. Engrs. estimate that it will 
take 2,150 cu. yds. concrete to pave each 
mile of work; total number cu. yds. re- 
quired for entire 125 miles would be 268,750. 
It is estimated that 4,629,650 bbls. of cement 
will be required for the project; also 1,119 
cu. yds. sand to each mile of paving. or 
approx. 139,875 cu. yds. for whole 125 miles. 

Md., Baltimore—State Roads Comn. will 
expend approx. $3,000,000 this year in new 
construction. Something like $120,000 will 
be spent in each of the 23 counties of the 
state. In Baltimore work is abt. to be 


undertaken which will cost abt. $200,000. 
More may be done later. Biggest job to 
be done in city this year will be on Monroe 
street, which will be paved from Columbia 
avenue to Reisterstown Rd. Contracts 
amounting to 1,447,713 have been let in the 
counties exclusive of cost of rebldg. rdwy. 
and constructing conc. shoulders on Elkton- 
Baltimore-Washington road. Roads to be 
constructed this summer and fall will gener- 
ally be 15 of 16 ft. wide instead of 14 ft., 
and will be 8 ins. deep in center and 6 ins. 
on sides. 

Mass., Boston—Public Works Dept. will 
expend $152,000 and Boston Elevated $104,- 
C00 for repaving Tremont street between 
Dover and Northampton this summer. City 
will remove granite blocks and subsitute 
asph. on a concrete base. 

Mass., Chicopee—Bd. of Aldermen passed 
bond order of $141,400 for paving of many 
streets. Work will start soon. 

Mass., East Longmeadow—$55,800 appro- 
priated for following roads Mapleshade 
avenue and Wilbraham road, from Four 
Corners, $12,000; East street, Four Corners, 
$6,500; Maple street, from N. Y., N. H. & 
Hartford R. R. tracks, $7,000; Hall Hill road, 
$13,500; Chestnut street, $2,100; Michaels 
Cor. toward Conn. state line, $7,200; Bap- 
tist Church to Hewlett, $32,100; from Pa- 
trick Connor’s to present perm. paving, 
$700; Pleasant street from present paving, 
$4,200. . 

Mass., Great Barrington—Town Finance 
Comn. has made following recommendations 
for special town meeting: Paving Main 
street, St. James Place south, $15,000; for 
cement road from Belcher’s Square, north, 
$16,000. Repair of Railroad street pave- 
ment, $1,000. 

Mass., Salisbury Beach—$22,000 will be 
expended for constr. of new road at Salis- 
bury Beach. Road will be 40 ft. wide and 
will extend along the water’s edge. 

Mich., River Rouge—Plans being prep. by 
J. Jerome, Engr., 1331 Majestic Bldg., De- 
troit, for paving with one course conc., 
cone. curbing, Burke avenue, Dearborn to 
Jefferson avenues; Henry avenue, Burke 
to easterly line lots 120 and 153; also sec- 
tions of Maple street, Burke to Riopellis 
subdivison; Pine street, etc. R. J. Peters, 
9 S. Dearborn Ave., 

Minn., Duluth—City Commrs. authorized 
paving 64th street, Grand avenue to Roose- 
velt street, 24 ft. wide. Est. cost, $22,408. 
J. A. Farrell, Commr. 

Minn., Duluth-——Resolution adopted for 
paving Railroad street, 18 ft. west of the 
west side of 7th street, west to Garfield 
avenue. There will be a brick rdwy., 30 
ft. wide. Est. cost, $83,113. 

Minn., Duluth—City Commrs. have au- 
thorized paving of Winona street, Woodland 
avenue to Allandale avenue. Est cost, $7,- 
290. J. A. Farrell, Commr. Commrs. have 
decided to issue $400,000 bonds to cover 
paving and other impvts. F. D. Ash, Clk. 

Minn., St. Paul—Council passed two Ords. 
for paving Iglehart avenue, at est. cost of 
$65,000. Asphalt concrete to be used. 

Minn., St. Paul—Toqua Park Board has 
formally approved plan for scenic blvd. 
around the east lake near Graceville. 

Miss., Columbus—U. S. Dept. Good Roads 
has approved plans and specfs. for Pickens- 
ville road, which will soon be improved with 
government aid. 

Miss., Purvis—Lamar County Supvrs. 
plan road impvts.; $300,000 bond issue. 

Mo., Jefferson City—State Hwy. Board 
has approved $1,500,000 expenditure during 
next 3 years on pricipal roads., diverging 
from St. Louis into St. Louis county, 56 
miles; concrete considered. 

Mo., Kansas City—Plans and specfs. for 
paving the Lone Jack road east from Lone 
Jack to Johnson county line (3% miles) ap- 
proved by County Court of Independence. 
State and Government will pay abt. $10,- 
000 a mile for impvts., which is one-half 
the total cost. Specfs. call for 16-ft. rdwy. 
to be paved with bitum. macadam, the 
penetration method of applying the asph. 
filler to be used. O. C. Sheley, Co. Hwy. 
Ener. instructed to call for bids. 

Nev., Carson City—Commrs. Mineral 
County plan to construct 10 miles Walker 
Lake road. About $148,000. 

N. J., Jersey City—Bd. of Freeholders, 
Hudson and Essex Counties plan to replace 
Lincoln Hwy., here to Newark, with wood 
block. -About $10,000. City plans to im- 
prove West Side avenue, granite block. Cost 
will exceed $50,000. C. A. Van Keuren, City 
Ener. 

NM. J, 


Jersey City—Hudson Co. Blvd. 


Comn. considering impvt. of Hudson Co. 
Blvd., from Communipaw to N. Y. & N. J. 
R. R. tracks, at cost of $57,000; also betw. 
Paterson Plank road and Hackensack Plank 
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road, $150,000; both bitum. surface on conc. 
foundation. 

N. J., Jersey City—City had plans pre- 
pared for paving Baldwin avenue, Pavonia 
to Newark avenues, asph., $10,000; also for 
improving Jackson avenue, Fulton to Mc- 
Adoo avenues, probably granite. C. A. Van 
Keuren, City Engr. 

N. J., Trenton—City contemplates widen- 
ing of Front street, Stockton to Willow. 
Probable cost, $500,000. 

N. Y., Huntington—Proposition to bond 
town for $600,000 to $700,000 for constr. of 
from 30 to 35 miles of concrete roadway is 
benig discussed and is meeting with favor. 

N. Y., Olean—City will spend $60,000 in 
paving streets. 

N. C., Asheville—State Hwy. Comn., 
Raleigh, contemplates improving Asheville- 
Black Mountain ‘Hwy., from Azalea to Black 
Mountain; 7% mi. conc., macadam with 
tarvia top or bithulithic; $200,000 to $300,- 
000. Will probably invite bids. 

N. C., Greesboro—Eight more Twps. have 
voted in favor of road bldg.; bonds amt. to 
total of $365,000. 

N. C., Lumberton—Robeson Co. Commrs. 
will issue road bonds in following town- 
ships: Smiths, $75,000; Pembroke, $50,000; 
Howellsville, $75,000; Orrum, $25,000; Shan- 
ron, $10,000; Red Sprnigs, $10,000; Gaddy, 
$20,000. 

O., Covington—Village Council plans to 
pave 900 ft. High street, Bridge street to 
Penn. R. R., 30 ft. wide, brk. or sheet asph. 
Abt. $15,000. 

O., Dayton-—City contemplates paving 800 
ft. Superior avenue, Yuncker street to Deal 
avenue, 40 ft. wide, involving 1,500 cu. yds. 
grading, 3,800 sq. yds. macadam, 1,650 ft. 
cement curbing and guttering 4,00 sq. ft. 
4%4 in. cement walks. Abt. $10,500. O. E. 
Eichelberger, City Engr. 

O., Dayton—City considering paving Car- 
lisle avenue, St. Charles to Demphle streets, 
30 ft. wide. Work involves 2,700 sq. yds. 
waterbound macadam, 8,000 sq. ft. cem. 
walk and 1,600 ft. cem. curbing, $3,527; (b) 
3rd street, from west. corp. line to 1,708 ft. 
west, 36 ft. wide, 6,800 sq. yds. brick block, 
$52,017; (c) Alley east of Main street, 16 
ft. wide, 500 sq. yds. granite durax or wood 
block, $1,942. F. O. Eichelberger, City 
Ener. 

O., Hamilton—One of the biggest and 
most important projects being considered 
by the city and Butler county, is the ex- 
tension of No. 3rd street from this city to 
Cokeotto. 

0., Fremont—Seneca county will receive 
an additional $45,000 for rd. impvt. Of this, 
$20,000 will be used for impvt. of Columbus- 
Sandusky pike at Attica and $25,000 for 
Lima-Sandusky road at Bettsville. With 
these additions county will get $109,300 from 
state and federal funds. 

&., Newark—City Engr. authorized to 
prepare plans and specfs. for paving and 
curbing of Railroad street and Eastern 
avenue. 

O., Washington—City Council has begun 
legislation for resurfacing or paving nearly 
every square in the business section and 
also paving alleys back of business houses. 

O., Wilmington—Resolution passed by 
Council to improve several more squares of 
streets: Main street, Walnut to Grant; 
Lincoln avenue, Locust to Penn. R. R.; 
Mulberry, Locust to Penn. R. R., and Grant, 
Main to Sugartree. 

Ore., Ontario—City Council has passed 
resolution authorizing 3 miles paving; 
streets to be paved being the main or 
Oregon street and all smaller business 
streets branching from that; also California 
avenue, Oregon street to Holy Rosary Hosp. 
and east on road leading to Snake river 
bridge, to city limits. 

Ore., Portland—Oregon voted at June 
election in favor of $2,500,000 bond issue, 
contingent upon fed. appropriation of 
equal sum, to construct the Roosevelt Hwy., 
running from Astoria to California line, 
through seven coast counties of state. 
Length estimated at abt. 350 mi. 

Ore., Roseburg—County court has signed 
agreement providinb for co-operation in 
constr. of the Tiller-Crater Rake cutoff 
hwy. Est. cost, $63,000. 

Okla., Lawton—Survey of Fort ‘Sill blvd., 
preparatory to paving, has been started. 

Okla., Madill—City contemplates paving 
approx. 40 blocks. Plans in progress. John- 
son & Benham, Engrs., Kansas City, Mo. 


Okla., Muskogee—City Commrs. have ap- 
proved plans and specfs. for five different 
materials for resurfacing or paving down- 
town streets of city. Work may start in 
August. In all 98,442 sq. yds. or about 60 
blocks will be paved under plan adopted 
by meeting. Ests. prep. by City Ener. | 
White for various materials are as follows: 
































AvucustT, 1919. 


sheet asph. 2 ins. deep over present brk. 
pavement, $204,551; sheet asph. together 
with turnover on side of brks., $325,166; 
repaving with, Boynton brk. and asph. filler, 
$280,393; resurfacing with Willite, $194,323; 
resurfacing with one inch _bithulithic 
(Tarvia), $178, 966. 

Okla., Stroud—cCity considering paving 
approx. 20 blks. Plans and specfs. being 
prep. by Johnson & Benham, Conslit. Engrs., 
8th floor, Firestone Bldg., Kansas City, Mo. 

Pa., Ebensburg—Board of Commrs. has 
decided to contribute one-half toward cost 
of paving highway extending through East 
Conemaugh, share of county’s expense not 
to exceed $10,000." Distance to be paved 
approx. 1,205 ft., which will be built with 
vitr. paving blk. on cinder base with 20 ft. 
rdwy. portion constructed with vut. paving 
blk. on conc. base and curb, and 20 ft. 
rdwy. on portion constructed with vitr. 
paving block. on cinder base. 

Pa., Scranton—Plans prepared by W. A. 
Schunk, City Engr., for paving West Market 
street from Brick to Hollow avenues, asph., 
and stone block, 28 to 30 ft. wide. About 
$63,513. 

R. 1., Providence—City has appropriated 
$20,000 bonds to pave Waterman street, 
granite block. W. F. Slade, Commr. Pub- 
lic Wks. 

R. I., Woonsocket—Resolution passed ap- 
propriating $119,500 for highway improve- 
ments; largest appropriation being $62,400 
for improvements to River street; $35,800 
appropriation for paving Hamlet avenue; 
$21,300 for paving and curbing Arnold street. 
These highways to be paved, curbed and 
surface water drains laid. 


Ss. C., Columbia—State Hwy. Comn. has 
approved five road projects for state aid 
as follows: Grenwood, 20 mi. Dixie Hwy. 
Oconee, 35 mi. from Clemson College via 
Seneca and Walhalla to Russells; Darling- 
ton, 27. of rd. Darlington to Chesterfield 
Co. line; Chesterfield, Mt. Croghan Twp., 
12 mi. rd; Marlboro for bldg. approx. 20 
miles of road, Cheraw brdg. to Bennetts- 
ville and Clio to Dillon Co. line. 

Tenn., Altamont—Grundy Co. Commrs. 
will issue $200,000 bonds to construct road 
from Pelham to Tracy City and from Mont- 
eagle to Warren County line. May secure 
$200,000 Federal aid. 


Tenn., Dyersburg—$150,000 bonds author- 
ized. Dyer Co. Commrs. cosidering 22 mi. 
Jefferson Davis Hwy., conc. or conc. asph., 
12 ft. wide. D. L. Anderson, Co. Judge. 

Tenn., Waverly—Humphreys County, W. 
C. Mark, Road Supvr., will constr. 130 miles 
graded road and repair steel bridges; ex- 
pend $100,000. 

Tex., Austin—Gov. of Texas has sub- 
mitted to the legislature question of ap- 
propriating $20,000 for constr. of a hwy. in 
and through San Jacinto State Park and 
the provision of convict labor for the constr. 
of hwy. 

Tex., Drenham—Washington Co., ‘voted 
$1,500,000 bonds for road constr. 

Tex., Glen Rose—$100,000 will be expended 
for impvt. of roads in approx. three-fifths 
of the county of Somerwell. 

Tex., La Grange—$200,000 bonds voted by 
Precinct No. 1 for road constr. 

Utah, American Fork—City having sur- 
veys made for paving 3,000 ft. Main street, 
2nd N. to 3rd street; 32 ft wide. Huddle- 
stone & Fiero, McIntyre Bldg., Salt Lake 
City, Engrs. ° 

Wash., Wenatchee—Douglas County pre- 
paring to expend $750,000 on rd. impvts. 
during the years 1919 and 1920, with still 
more work in prospect. 

W. Va., New Martinsville—Wetzel Co. 
Commrs. will grade and hard-surface 4 mi. 
of road; $105,000 bonds voted. G. W. Com- 
stock, County Road Engr. 


SEWERAGE AND SEWAGE 
TREATMENT. 


Ark., Atkins—City will engage engineer 
to prepare plans for sewers. 

Ark., Conway—City contemplates con- 
structing reservoir and laying water mains. 
$50,000. 

Cal., Los Angeles—City Engr. instructed 
by Council to prepare Ords. for sewering 
Temple street, to include Virgil, Westmore- 
land and Madison avenues, betw. Temple 
and Middlebury streets. 

Cal., Los Angeles—City Council has 
adopted resolution to constr. cement pipe 
sewer in Denver avenue, Slauson avenue 
te so. terminus, also cement pipe sewer 
in Broadway betw. Pico and 12th streets. 

Cal., Oakland—Public Health Service of 
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Federal Government requested to make 
complete survey of Yosemite valley, to- 
gether with estimates for installation of 
complete sewerage system with capy. suf- 
ficient to meet increased demands for many 
years. Upon arrival of engineer from sur- 
geon general’s office, gathering of data will 
begin. 

Cal., Los Angeles—Map of assessment 
district for constr. of sanitary sewer in 
Pico street—Broadway district approved by 
City Council. 

Fla., Okeechobee—City voted $45,000 
bonds for sewer and water systems. D. 
E. Austin, Mayor. 

Ga., Cartersville—$90,000 bonds voted by 
citizens for purpose of instailing modern 
sanitary sewerage system. 

ill., Alton—Construction of Piasa Street 
sewer to be undertaken by city in near fu- 
ture. Engineering Dept. working on the 
plans. T. H. Landon, City Egr. 

ill., Danville—Plans in progress for put- 


_ ting in sanitary sewer system in about % 


sq. mile of territory, using Imhoff tank dis- 
posal. Est. cost $52,000. There is also an- 
other section, slightly smaller, under con- 
sideration, and a number of short runs 
from both sanitary and storm sewers. H. 
H. Edwards, City Engr. 

ill., Carlinville—Bd. Local Impvts. send- 
ing out notices of public hearing on storm 
water sewer to drain north part of Car- 
linville. Total est. cost $41,124. There will 
be over half a mile of 36-in. sewer and the 
sizes range on down to 10-in. pipe. 

ill., Joliet—Extension of sewer and water 
mains being discussed. Est. cost of sewer 
system, $41,878. 

lll., Kankakee—Bd. Local Impvts. adopt- 
ed resolutions for constr. of River Street 
sewer system. 


ill., Springfield—City Engr. Wade Selley 
preparing new estmaite of cost for sewer 
in Ash street, 16th to 17th streets; also in 
17th St., Ash to 40 ft. so. of Laurel. 


la., Council Bluffs—City contemplates 
constructing and reconstructing sewers on: 
C & D avenue, 20th to 37th street; Wilson 
ave., Military ave. to 8th st.; 540 ft. 8-in. 
pipe, 216 ft. 6-in. pipe, 1 manhole. Besley 
ave., Broadway to eastern terminus, 1,150 
lin. ft. 10-in. and 705 lin. ft. 6-in. pipe, 3° 
manholes. C. O. Frazer, City Clk. 

















New Automatic Cement Tester 


Manufacturers of Cement, Cuncrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


Tinius Olsen Testing Machine Co. 


Grand Prize Panama-Pacific 
International Exposition, 1915. 


500 North Twelfth Street 
PHILADELPHIA, PA. 








MURPHYSBORO PAVING BRICK COMPANY 








Equal to 
the Best 














PROMPT DELIVERIES. 


“EGYPTIAN” BLOCK 


MURPHYSBORO, ILLS. 





Surpassed 
by None 











LET US QUOTE YOU PRICES. 








BUILD NOW! 


PRODUCTION DEPENDS 
ON CONSTRUCTION 


UNITED STATES DEPARTMENT OF LABOR 


LABORERS and TRADESMEN 


CARPENTERS, HANDY MEN 


100% free of charge to employers 


Sewer, Street, Road and Factory Men 


M. B. WILSON, Secretary 


Foreign and American Laborers 


Diamond Labor Agency 


557 W. Madison St. 


CHICAGO, ILL. 
Phone Main 5074 





In writing te advertisers please mention MUNICIPAL AND COUNTY ENG’NEERING 





44 MUNICIPAL AND COUNTY ENGINEERING Vout. LVII—No. 2. 
3 sti f leti of the Whitehead sew- take care of district in no. part of town 
Al ag ee ig a i Me ee ee ete | sewer. and this side of the city park. 


system for Fourth and Fifth wards being 
considered by Ctiy. City Engr. C. A. Stand- 
field estimates cost at about $100,000. 

Ind., Hammond—At joint meeting of of- 
ficials of various cities of the Calumet re- 
gion, held to consider sanitation and the 
pollution of Lake Michigan by sewage, 
Langdon Pearse, Chicago, estimated cost 
of constructing an intercepting sewage sys- 
tem for cities of Hammond, Whiting, Gary 
and E. Chicago at $2,500,000. These cities 
will soon be prohibited from dumping sew- 
age into the lake. 

ja., Chariton—Plans in progress for sew- 
age disposal plant and septic tank. B. 
Housholden, City Clk.; W. L. Perkins, Engr. 

la,, Creston—Council has passed resolu- 
tion of intention to constr. 8-in. sanitary 
sewers in Districts 42 to 53, and 10-in. san- 
itary sewer in District 41; all sewers to be 
constructed of vitr. salt-glazed sewer pipe, 
with brk. or conc.-lined manholes, all joints 
to be luted with Portland cem. mortar. 

‘Carl Davenport, City Clk.; Ed. C. Keith, 
Mayor. 

la., Keokuk—City considering constr. of 
sewers on 5th street in Blk. 75 to Blk. 71; 
also in alley to Blk. 72 and east line of 
6th street; 8-in. pipe. Ed. S. Lofton, City 
Clk. 

la., Muscatine—City will construct sewers 
in new Dists. 34 and 35. G. C. Parks, City 
Record. 

la., Wall Lake—Mayne Enginering Co., 
Council Bluffs, will prepare plans for sewer 
and disposal plant. 

la., Washington Heights—Council in fa- 
vor of constructing big sewer system, 
which will begin at or near new Wash. 
School bldg. and extend down toward and 
connect with Hawkeye creek sewer. Pre- 
liminaries will be started so that work can 
begin after August 23. 

la., Woodbine—Town considering con- 
struction of sewer system. C. D. Erlewine, 
Town Clk. 

Ky., Fulton—City contemplates constr. of 
sewer system. Subject discussed at meet- 
ing of Fulton Commerclal Club. W. R. 
Butt, of City Health Board, in favor. 

La., Monroe—City Commrs. considering 
enlargement and impvt. of sewer system; 
also constr. of drainage system. Walter 
G. Kirkpatrick, Conslt. Engr. and Director 
ef Public Wks. 

Md., Towson—Baltimore County Commrs. 
considering constr. of sewage disp. plant. 
Ezra B. Whitman, Conslt. Engr., Balti- 
more. 

Md., Baltimore—City will construct $10,- 
000 temporary sewage disposal plant for 
2,000 dwellings. 

Mass., Fall River—Orders for extensive 
sewer constr. recommended by Comm. on 
Sewers. Orders calling for expendt. of 
$65,500 from general sewer appropriation 
and $35,000 from special loan for Tucker 
street sewer were recommended. 

Mich., Benton Harbor—Petition presented 
to Council by residents residing east of the 
Edwards avenue viaduct requesting that 
sewer connections be made, also by resi- 
dents of Jons, Madison, Winans, Waukon- 
da, Forrest, LaSalle, Edgcumbe and Wau- 
cedah streets. Council took steps _ for 
constr. of 10-in. sanitary sewer on McdAllis- 
ter, Empire to May streets, to cost $3,157; 
resolution also passed to construct sewer on 
Bishop ave., Empire to May, $2,618. 

Mich., Escanaba—State Bd. of Health has 
condemned new city sewer outlet into bay, 
as being too close to the water intake. Spe- 
cial election may be called to raise funds 
for change. 

Miss., Brookhaven—Ord. passed by Coun- 
cil directing City Atty. to take steps to- 
wards issuance of city bonds not to exceed 
$100,000 for installation of model and com- 
plete system of sewerage. 

Minn., Duluth—City Commrs. have au- 
thorized sanitary sewer in Princeton alley, 
Mygatt avenue to St. Andrew street, then 
to Sussex avenue to Kenilworth avenue; 
also storm sewers in Tacony st., 59th ave. 
W. Est. cost, $1,614. J. <A. Farrell, 
Commr. 

Minn., Kinney—Village plans to construct 
sewer system. Est. cost, $35,000. 

Minn., Rochester—Ed. Fanning, city san- 
itary inspector, has recommended the ex- 
tens. of the zone system so as to cover 
every place which has sewer and water 
mains and to make it compulsory for every 
property owner to connect with the sewer- 
age system. 

Mo., Fairfax—City considering impvt. of 
sewer and water systems; $40,000. Archer 
& Stevens, Engrs., 609 New England Bldg., 
Kans. City, Mo. 


Mo., St. Joseph—$1,850,060 voted for mu- 
nicipal impvts. here and work will soon 





Neb., Broken Bow—Council has entered 
into contract with Grant, Fulton & Letton, 
Lincoln, for a survey of city and establish- 
ment of grades for both sewerage and street 
paving. : 

Neb., Grand Island—Citizens will vote on 
bond issue of $200,000 for larger sewer 
system. 

Neb., Harvard—Engineer making prelim. 
plans for sewerage system. 

Neb., Lincoln—City will build sewers in 
west part of city. Est. cost $65,000. City 
Engr. Vates. 

Neb., Madison—City plans to lay 3,400 ft. 
30-in. storm sewer in Third street. About 
$15,000. W. D. J. Steckelberg, City Engr. 

Neb., Osceola—Will probably let contract 
about August 25 for constr. of disposal 
plant and sewers. Engrs. Grupe & Wal- 
ters, 204 Peters Trust Bldg., Omaha. Plans 
in progress. Est. cost $61,973. 

Neb., Tilden—Plans in progress for sew- 
ers. W. E. Standeven, Engr., 414 Peters 
Trust Bldg., Omaha. _. 

Neb., Wilber—City considering constr. of 
sanitary sewes system. Main sewers and 
outlet, 4,956 ft. 10-in. vit. pipe, 3,714 ft. 13- 
in. vit. pipe, 27 manholes. Lateral sewers, 
23,610 ft. 8-in. vit. pipe, 62 manholes, 9 flush 
tanks, 270 ft. service pipe. Total est. cost, 
$44,567. Grant, Fulton & Letton, Engrs., 
Lincoln. 

N. Y., Syracuse—Ord. passed providing 
for 39-in. pipe sewer in West Mattson ave. 
Est. cost, $125,000. 

N. C., Tarboro—City—H. D. Hardison, 
Mayor, considering 3 miles 8 to 12-in. vitr. 
pipe sewers, 6-in. house connections. Wm. 
M. Piatt, Engr. 

Ohio, Akron—Resolutions passed to con- 
struct sewer, together with laterals, in 
Sherman st., Cole ave. to Archwood ave., 
and in Hickory st., Silver to angle so. of B. 
& O. railroad crossing. 

Ohio, Chillicothe—Ords. passed to proceed 
with constr. of sanitary sewers, lateral 
and house connections on section of Water 
street and Western ave., Watts street and 
in Fourth st.; also in section of Western 
ave. Albert Scholl, Pres. of Council; Robt. 
T. Weaver, Clk. 

Ohio, Hamilton—Ords. passed to con- 
struct sanitary sewers and house connec- 
tions with vitr. sewer pipe, drain tile, man- 
holes, etc., ete., on sect. of N. 9th st., Res- 
ervoir st., Booth ave., Miami st., Stout st., 
Linn st., Poplar st., Pine st. and Ridgelawn 
ave. Karl E. Krieger, Clk. 

Ohio, Itronton—City contemplates sewer 
constr. in 10th st., Pine to a point 800 ft. 
beyond Maple ave., also from corner of 6th 
and Oak sts. to Locust alley. 

Ohio, Lockland—Council has authorized 
expendt. of $15,000 for installing sewer sys- 
tem in northern part of village; also $5,000 
for relaying walks, curbs and_ gutters. 
Plans to be prepared by Engr. Coates. 

Ohio, Marion—Ords. passed to proceed 
with constr. of storm water sewer and cel- 
lar drain on Glade st., Bennett to second 
alley no. of Bennett; also on Patten st., 
Park st. to Ballentine ave. C. F. Smith, 
Pres. of Council. 

Ohio, Massillon—Resolution adopted ask- 
ing for estimate of cost of bldg. sanitary 
sewers in East Oak, Elm, Bluff and Inde- 
pendence streets, to connect with the Sippo 
creek main. 

Ohio, Piqua—Ord. passed to constr. storm 
sewer in Dist. No. 1, in sects. of Spring, 
Franklin and Park aves. Cloyd Smith, Clk. 

Ohio, Springfield—Approx. cost of laying 
sewers in these streets, $7.510. 

Ohio, Springfield—Resolution adopted to 
construct sewer in Laurel, Cora and Flor- 
ence streets. Approx. cost of laying sew- 
ers in these streets, $7,510. 

Okla., Ada—Election to be called soon to 
vote on bonds. Approx. of $500,000 for sys- 
tem of storm sewers and water works ex- 
tensions. Plans by Johnson & Benham, 
Conslt. Engrs., 8th Fir. Firestone Bldg., 
Kansas City, Mo. 

Okla., Guthrie—City will build water 
works; 17,900 ft. cast iron pipe. Black & 
Veatch, Engrs., Interstate Bldg., Kansas 
Citv, Mo. 

Okla., Madill—Plans under way for ex- 
tensions to sanitary lateral sewer system. 
Johnson & Benham, Conslt. Engrs., Kans. 
City, Mo. 

Okla., Oklahoma City—City Commrs. in 
favor of addition $10,000 to budget for pur- 
pose of installing immediately a temporary 
chemical purification plant. 

Okla., Shawnee—$40,000 bonds voted by 
citv for improving and extending sewer 
system. 


Ore., No. Bend—Resolution passed by 
Council to lay modern sewer system to 


Pa., Erie—Council approves of sewers 
projects as follows: Garrison Run flood 
prevention system, involving expendt. of 
$357,000; also construction of part of the 
Cold Spring Run flood control system, to 
relieve conditions on west side. Est. cost, 
$47,000. Storm sewer in 19th st., Cascade 
to Cranberry st.; Cranberry, 19th to 24th 
sts.; West Lake Rd., Cascade Creek to 
Weschler ave., and in Weschler from West 
Lake Rd. to 12th st. 

Pa., Philadelphia—Plans and specfs. for 
constr. of 9 main sewers in different sects. 
have been drafted. Apprex. cost, $1,000,000. 
Chf. Albright, Bureau of Surveys, has had 
plans prepared in order to be able to pro- 
ceed with work immediately, in event pro- 
posed big municipal loan is authorized by 
Councils. 

Pa., Philadelphia—Bd. of City Surveyors 
have approved plans for completion of 
sewer from Frankfort high level sewer in 
{ street, so. of Ramona, to the Wingohock- 
ing Creek. Est. cost, $50,000. 

R. 1., Providence—Sewer construction 
work to amt. of $90,000 has been recom- 
mended by aldermanic comm. on sewers. 

S. C., Charleston—City considering sewer 
construction. May issue $300,000 bonds. J. 
H. Dingle, City Engr. 

S. D., Lake Preston—$55,000 voted for 
purpose of installing modern sewerage sys- 
tem. 

S. D., Brookings—$48,000 bonds voted by 
city to construct storm sewers in various 
streets. 

Tenn., Humboldt—City contemplates in- 
stalling sewerage system. 

Tenn., Knoxville—City soon to _ issue 
$100,000 sewer and bridge bonds. Island 
Home and possibly other sects. of So. 
Knoxville will get sewer extensions. 

Tex., Dallas—City Engr. Geo. Fairtrace 
gives as a preliminary est. of cost of com- 
plete sanitary sewer system for city, $1,- 
000,000, and $4,000,000 to $8,000,000 to com- 
plete the storm sewer system. 

Tex., Dallas—City Commrs. approved 
constr. of Parry avenue storm sewer in 
preparation for paving of certain streets. 


_ Sewer will cost abt. $20,000. 


Wash., Seattle—Property owners urgently 
petition constr. of trunk sewer on 63rd ave., 
S. W., and on Admiral Way, with laterals 
on adjacent streets. Est. cost, $16,385. 
Aug. 4th named as date for hearing. City 
Supt. of Sts. & Sewers Chas. R. Case urges 
immediate installation of proposed system. 


WATER SUPPLY AND PURI- 
FICATION 


Ark., Atkins—City will engage engineer 
to prepare plans for water wks. 

Ark., Conway—City contemplates con- 
structing reservoir and laying water mains, 
$50,000. 

Ark., Cotton Plant—Plans being prepared 
for installation of a complete water and 
sewer system here. 

Ark., Marianna—City will improve water 
works. $400,000. 

Cal., Blythe—$36,000 bonds voted for 
municipal water system at recent election. 
Olmsted & Gillelen, Hollingsworth Bldg., 
Los Angeles, Engrs. 

Cal., Sacramento—Bonds to amount of 
$1,800,000 voted for a filtration plant for 
municipal water system. 

Cal., San Diego—Resolution passed pro- 
viding for rein. conc. dam to be constructed 
here with storage capy. of 14,000,000 gals. 
of water. Est. cost $881,270. H. B. Savage, 
Hydraulic Engr. 

Fla., Okeechobee—$45,000 bonds voted for 
water and sewer systems. D. E. Austin, 
Mayor. 

Fla., Pablo Beach—Town contemplates 
water works construction. 

Ga., Alma—$15,000 bonds for water works 
and electric light plant voted. 

Ga., New Holland—Pacolet Mfg. Co. will 
install $75,000 water works and sewer sys- 
tem. 

Ga., Royston—City having plans prepared 
for bldg. water works and sewerage sys- 
tems. Abt. $45,000. J. B. McCrary Co., 
3rd National Bank Bldg., Atlanta, Engrs. 

1l., Bloomington—City Council will con- 
sider proposed Mackinaw River water sup- 
ply propects, including constr. of dam, set- 
tling basins, coagulation and sterilization 
plants, 18-in. and 14-in. pipe line in clear 
water reservoir, installation of iron removal 
and softening plant in connection with 
Bloomington Well Supply, 30-in. pipe line, 
utilization of present pumping plant. 

ill., Rockford—Fairground park selected 
as site for new water plant to increase 
Rockford’s water supply. Three wells to 
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give additional supply and 10 million gal. 
reservoir are to be added. i 

Ill., Joliet—City contemplates extension 
of water mains. Est. cost $34,487. 

Ind., Riverdale—Federal Ice Co., proposes 
to lay over 4,000 ft. water main anda feeder 
from Indiana Ave. to reservoir at Village 
Hall. 

la., Farragut—$25,000 voted at _ special 
election for constr. of municipal water 
works system. 

la., Keokuk—Keokuk Elec. Co., J. P. 
Ingle, Mgr., will constr. addition to storage 
tanks to increase capy. double. 

la., Odebolt—$15,000 bonds voted for ex- 
tension of water works sys. 

Kans., Dodge City—Permission to expend 
$27,000 for impvts. to water works system 
granted by Public Utilities Comn. New 
standpipe with capy. of 500,000 gals. will 
be erected with a portion of the funds. 
Numerous new cross mains to be installed. 

Kans., Ph.llipsburg—$30,000 voted for im- 
provement of city water system. 

La., Ebenezer—City contemplates bldg. 
water works system. About $50,000. 

Md., Baltimore—Brooklyn Center Co., 
1025 Munsey Bldg., having plans prepared 
for laying 4,000 ft. 6 and 8-in. c. i. pipe in 
Brooklyn (city’s new annex), to connect 
with city waier system. About $8,000. J. 
S. Howard, 12 E. Lexington St., Engr. 

Md., Garret—Dist. Commrs. Washington 
Suburban Sanitary Dist., will construct 
filtration plant on Rock creek; daily capy. 
1,000,000 gals. R. B. Morse, Engr., Hyatts- 
ville, Md. 

Mass., Chicopee—Appropriations passed 
final readings by Bd. of Aldermen amount- 
ing to $92,800 and other appropriations 
through first readings amounting to $18,- 
857. Principal amt. was that of $66,000 
for a standpipe on Keating Hill, 130 ft. 
high., capy. of 1,900,000 gals. of water. 

Mass., Pittsfield—City plans to replace 
water mains in Pomery avenue with larger 
mains and water pipe extensions in Holmes 
Rd. and Parker tract. Est. cost $20,000; 
also water extensions to Swamp Rd., $5,000. 

Mass., Worcester-—-City considering re- 
bldg. and enlarging Tatnuck reservoir. 
About $200,000. 

Mo., Boonville—City to install water 
mains. $35,000. 

Mo., Caruthersville—City will reconstruct 
and extend water and electric light sys- 
tems. Black & Veatch, Engrs., Interstate 
Bldg., Kansas City, Mo. 

Mo., Fairfax—City will improve water and 
sewer systems. $40,000. Archer & Stevens, 
Engrs., 609 New England Bldg., Kansas 
City, Mo. 

Mo., Maysville—$50,000 filtration plant will 
be built by city. E. E. Harper, Engr., 2408 
+ Re St., Kans. City; A. D. Hewitt, City 

Mo. Mt. Vernon—Bd. of Mgrs. Missouri 
State Sanatorium, will constr. water sys- 
tem; 100,000 gal. steel tank on 75 ft. tower; 
deep well pump; steam exhaust pump dis- 
charge and supply lines. Plans from Ho- 
henschild & Pearce, Odd Fellows Bldg., St. 
Louis. 

Minn., Elk River—Sherburne Co. voted 
$38,000 bonds to build water works system. 
Cc. S. Wheaton, Aud. 

Neb., Alliance—City voted $10,000 bonds 
to build extensions to water mains. C. 
Calder, Clk. 

Neb., Lincoln—Plans being prepared by 
City Engr. Bates for reservoir, estimated 
to hold 2,000,000 gal. Approx. cost, $30,000. 

N. M., Columbus—El Paso & Southwest- 
ern Ry. will construct steel water tank. 

N. Y., Herkimer—City considering constr. 
of water system from Gravesville, Russia 
Twp., to city. C. L. Earl, Herkimer. 

N. C., Franklinton—Town considering 
constr. of water supply system. $50,000 
bonds voted. 

N. C., Warsaw—City contemplates water 
works impvts.; 2% miles 6, 8, 10-in. c. i. 
water mains, valves, specials, hydrants, 
tower and tank; 150 H. P. boiler; 2 well 
pape. Wm. M. Piatt, Engr., Durham, 


N. C., Zebulon—City considering water 
works impvts.; 4 miles 6 to 10-in. c. i. pipe; 
valves, hydrants, pupming stations, tower 
and tank, motor driven pumps, reservoirs, 
etc. Wm. M. Piatt, Engr., Durham, N. C 

N. D., Fargo—Resolution made to constr. 
water main in Water Main Dists. No. 1 and 
No. 2, in certain streets. A. R. Watkins, 
Aud. Cass Co. 


N. D., Fargo—City Comn. at special meet- 
ing instructed Robert Jacobson, Acting City 
Engr., to prepare plans for water main on 
7th avenue, S. bt. 14th and 15th streets. 

O., Mansfield—District considering impvts. 
to water system which will cost about $83,- 
670. Included are the following: 2 new 


wells, 3 triplex power pumps with suitable 
housing and 12-in. force main from wells 
extending to intersect. of Main and Gless- 
ner avenue—16,100 ft. 

O., Port Clinton—People of Gypsum and 
Plasterbed—four miles east of here—will be 
furnished with a supply of water for domes- 
tic and mfg. purposes, from water plant at 
Port Clinton. ‘ 

Okla., Carnegie—V. V. Long, Engr., Col- 
cord Bidg., Okla. City, Engineer for water 
works extension for town. Mr. Robohn, 
City Clk. 

Okla., Indiahoma—Town considering 
pumping equipt., 40-ft. steel tower and 
tank; mains and hydrants; $15,000. Mrs. C. 
Cc. Ennes, Secy. 

O., Marion—Ords. passed authorizing 
Water Company t oxmdnteieasnPe yS 
Water Company to extend mains on Her- 
man street, Mound street to Hocking Val- 
ley railroad and on Christian street and 
Uncapher avenue. Petitions for extension 
of mains on Henry street to Indiana avenue 
referred to water works committee. 

Okla., Madill—Plans and specfs. for water 
works impvts. in progress. Bonds voted 
in amt. of $60,000. Johnson & Benham, 
Conslt. Engrs., Kans. City, Mo. 

Okla., Tonkawa—Election to be called 
soon to vote on bonds. Approx. amt. of 
$117,000 for water works and light exten- 
sions. Johnson & Benham, Conslt. Engrs., 
Kans. City, Mo. 

Okla., Tulsa—City considering constr. of 
water works system; water to be taken 
from Spavinaw creek. Total est. cost, $4,- 
853,020. Plans include solid masonry, rein. 
cone. or wooden dams, 30, 35 and 50 ft. 
high and hydro-electric power house. $248,- 
445, 42 in. c. i. rein. conc. or wooden stave 
pipe conduits, $2,900,405; three 20,000,000- 
gal. capy. reservoirs, $225,000; one 80,000,000- 
gal. capy. reservoir, $314,000; power plant, 
$225,000; pumping plant, $150,000; transmis- 
sion lines, $360,000, etc., etc. 

Pa., Red Lion—Red Lion Water Works 
Company has decided to drill 4 artesian 
wells at pumping station between Red Lion 
and Yoe on Old Taylor farm. 

Ss. D., Lennox—City will hold special elec- 
tion to vote on issuance of bonds for sink- 
ing of mammoth new well for city water 
works system. 

Va., Orange—City contemplates enlarg- 
as water works and increasing water sup- 
Ply. 

Va., Portsmouth—City will extend water 
mains to West Haven as soon as rights of 
way can be secured. ‘ 

Va., Berryville—Gannett, Seelye & Flem- 
ing, Engrs., 204 Locust St., Harrisburg, Pa., 
engineers for water system for town. Sst. 
cost, $30,000. 

Vt., Burlington—Town of Winooski may 
purchase and install high-pressure pump 
at its reservoir at cost not to exced $5,000. 
Resolution to this effect introduced by 
Comm. 


BRIDGES AND BUILDINGS. 


Ariz., Phoenix—State will construct a 
number of hwy. bridges this season. One 
will be built across Gila river near Clifton; 
another near San Carlos and a third 16 mi. 
east of Yuma. Legislature has appropriated 
$65,000 for approaches to San Carlos bridge 
which was erected by the Indian service. 

Ark., Ozark—Franklin county will soon 
award contract for constr. of a $400,000 
steel brdg. across the Arkansas river at 
Ozark. 

Cal., Long Beach—Supvrs. Los Angeles 
Co., have agreed to construct 3 bridges 
across flood diversion channel in Long 
Beach; one at Ocean avenue, another at 
Seventh street and a third at Anaheim Rd. 

Cal., Pasadena—Asst. City Engr. E. P. 
Dewey, preparing plans for a rein. conc. 
bridge across Arroyo Seco in southern part 
of city, making a direct route to San 
Rafael Heights. Bridge will cost about 
$60,000. 

Cal., Woodland—Yolo County Bd. of 
Supvrs. have decided to construct 3 brdgs. 
one costing $30,000 to span Cache creek, 
no. of Capay; $20,000 bascule brdg. over 
Sycamore Slough near Knights Landing and 
$10.600 has been appropriated for Davis 
brdg. across Putah creek between Yolo and 
Solano Counties. Counties will share the 
cost. 

Conn., Bristol—City plans to build 2 rein. 
conc. brdgs.; one on Main street and one 
cn Laurel street. About $25,000. Sperry & 
Buell, Inc., 175 Main St., Engrs. 

Ct., Hartford—Council voted in favor of 
closing contract with Berlin Iron Works 
to prepare plans for cone. work on Main 
street bridge over Pequabuck river. Re- 
port made by City Engr. C. W. Buell that 
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the repairs, which will rebuild the bridge, 
will cost about $8,000. . 

Del., Wilmington—Plans under way for 
bldg. new bridge across the Brandywine 
at Washington street to take place of pres- 
ent structure. If possible work will start by 
September 1. 

Ga., Savannah—Bridge will be built at 
Sisters Bluff at cost of between $100,000 
and $125,000. ' 

ill., Amboy—Plans being considered for 
new bridge over Rock river at First avenue, 
in Sterling. 

Ill., Cairo—County Board has decided to 
assist in repair of Cache bridge which is a 
very important crossing. 

ill., Danville—Town contemplates replac- 
ing Gilbert street bridge with modern rein. 
cone. structure, probably of arch type; 
length 1,140 ft., maximum height about 
70 ft. Harlan H. Edwards, City Engr. 

ill., Kingston—Town considering repair of 
Holroyd bridge over Kishwaukee river 
where same is crossed by hwy. leading 
from Kingston to Belvidere. County aid 
applied for. Bridge may also be constructed 
over stream known as branch of the 
Somoauk creek where same is crossed by 
hwy. running north and south through 
Sect. 23, Clinton Twp. 

ind., Indianapolis—Bd. of Public Works 
considering constr. of bridge over Fall creek 
in North Delaware street. $110,000. 

la., Des Moines—Plans nearing comple- 
tion for Forest avenue bridge. Dana 
Thomas, City Engr. 

la., Des Moines—Viaduct will be constr. 
which is an extension of University avenue 
bridge, at $82,000. 

la., Muscatine—Bd. of Supvrs. Muscatine 
County and Johnson County considering 
constr. and repair on bridge which is on 
the border of the two counties west of 
West Liberty. 

Kans., El Dorado—State Hwy. Comm. 
has approved 3 new concrete bridges across 
the Walnut river. Total est. cost, $75,000. 

Me., Bangor—Wooden bridge over the 
Mattawamkeag river near Wytopitlock has 
been condemned by the state and will be 
replaced by concrete structure. Est. cost, 
$100,000. Work will be done under super- 
vision of Sate Hwy. Dept. 

Me., Biddeford—Fed. appropriation of 
$500,000 for bridge across the Piscataquis 
river between Portsmouth, N. H. and Kit- 
tery, Me., is contained in naval bill to be 
reported to the senate. $500,00 has already 
ben appropriated by State N. H.; Maine 
has appropriated $7,000,000 for roads and 
bridges, of which $500,000 will be used for 
this bridge. 

Mass., Boston—Essex County Commrs. 
have been authorized to build bridge over 
Ipswich river at High street in Topsfield. 

Minn., Hibbing—Nearly 60 bridges will 
be constructed in 7th District by County. 
Contracts for 8 of the structures, which 
are to be of steel and concrete, will soon 
be let. $335,000 will be expended for these 
bridges and work will take up entire sum- 
mer as well as into the fall. 

Mo., Poplar Bluff—Petition circulated in 


‘City, Butler and Dunklin Co., requesting 


the two county courts to have steel brdg. 
built across St. Francis river in southeast 
corner of county on road from Qulin to 
Campbell. 

Mont., Helena—U. S. Bureau of Public 
Roads has approved plans prep. by Mont. 
Hwy. Comn. Engrs. for 3 Federal aid brdg. 
projects in state. Complete cost $270,000. 
Huntley brdg. over Yellowstone river east 
of here is largest of these bridges. Total 
cost, including brdg. approaches and pro- 
tective work, $166,000;Toston brdg. over 
Missouri river, Broadwater Co., $65,000; 
rein. cone. brdg. at Carter, Park Co., 
arched spans, about $40,000. 

Mont., Butte—New steel bridge must be 
built across Big Hole river near Melrose, 
as present structure is considered unsafe. 
New brdg. will be constructed by Silver 
Bow and Beaverhead Cos. Est. cost, 
$28,000. 

Mont., Hamilton—Ravilli Co. plans to 
constr. 280-ft. ‘brdg. over Bitterroot river, 
16 ft. wide, two 140-ft. spans. About $20,000. 

N. C., Goldsboro—Wayne Co. plans to 
construct 175-ft. steel and conc. brdg., 16 
ft. wide. Abt. $20,000. S. D. Scott, Golds- 
boro, Engr. 

Neb., Lincoln—City Council authorizes 
constr. of rein. conc. brdg. across Oak 
creek channel on 14th street. Total est. 
cost, $16,000. 

O., Jefferson—Lake County voters have 
carried proposition to build high level brdg. 
at Willoughby. 

Tenn., Maynardsville—$10,000 bonds voted 
for constr. of brdg. over Clinch river, Union 
Co., at Longmire Ferry. 
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ENGINEERS’ AND CONTRACTORS’ DIRECTORY 














JOHN W. ALVORD :: CHAS. B. BURDICK 


Consulting Engineers 
Water Supply Water Works 
HARTFORD BUILDING, CHICAGO, ILLINOIS. 


Sewerage 


GANNETT, SEELYE & FLEMING 
ENGINEERS 


Farley Gannett Theodore E.Seeyle Samuel W. Fleming, Jr. 
204 Locust Street 507 Palace Hardware Bidg. 
Harrisburg, Penna. Erie, Penna. 
All branches of Municipal Engineering, including City Planning, Paving, 
ater Works, Sewers, Sewage Disposal, Preliminary Reports and 
Estimates of Cost for Bond Issues. Valuations of Public Utilities for 
Rate Making and Purchase. Water and Sewage Analyses. 














Wm. Artingstall 
Civil Engineer 


WATER SUPPLY SEWERS SEWAGE DISPOSAL 


Old Colony Building Chicago 


Mem. Amer. Soc. Mech. Engrs. 


C. M. GARLAND Assoc. Amer. Ins’t Elec. Engrs. 
CONSULTING ENGINEER 
STEAM, GAS AND ELECTRICAL 
Rate Investigations—Appraisals and Reports. 


Reduction of Fuel and Power Costs—Power and Gas Plants 
Designed for Economy. 


First National Bank Building 





CHICAGO, ILL. 








MASON L. BROWN & SON 


CIVIL ENGINEERS and LANDSCAPE GARDENERS 
820 to 824 Chamber of Commerce, DETROIT, MICH. 


Surveys, Electric Railways, 
lans, Sewerage, Water Supply, 
FOR < Paving, Macadamizing, 
Parks, Cemeteries, 
Development of Suburban Properties. 


Specifications, 
Estimates, 
Superintendence, 


SAMUEL A. GREELY 


39 W. Adams Street CHICAGO, ILL. 
Hydraulic and Sanitary Engineer 





Water Supply and Purification. Treatment of Sewage, 
Garbage and Industrial Waste. Construction, 
Operation and Valuation. 











CHAS. BROSSMAN 
CONSULTING ENGINEER 


Water Supply. Sewerage and Disposal. Lighting 
Plants—Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Building INDIANAPOLIS, IND. 





J. W. HOWARD 
CONSULTING ENGINEER 


Road and Pavement Expert 
Laboratory for Testing All Engineering Materials 
Mailing Boxes furnished Free to send me samples for testing 
1 Broadway, NEW YORK 








CHICAGO PAVING LABORATORY 
L. KIRSCHBRAUN H. W. SKIDMORE 
CONSULTING and INSPECTING ENGINEERS 
PAVEMENTS and PAVING MATERIALS 
Consultation, Design, Specifications, Reports, Testing, 
Inspection and Research 
160 North Wells Street CHICAGO 


SAM. L. JONES, Consulting Engineer 
PAVEMENTS and ROADS 


Specifications, Estimates and Cost Systems 
807 Second Nat’! Bank Bidg. CINCINNATI, OHIO 








CITY-WASTES DISPOSAL CO. 


(Organized from Staff of Col. Geo. E. Waring, Jr.) 
Consulting Engineers. Specialists in Drainage, Sewer- 
age and Sewage Disposal. Preliminary Investigations 
and Estimates, Surveys, Plans and Supervision. 

Sanitary Examinations and Reports. 


45 Seventh Avenue. NEW YORK. 





W. G. KIRCHOFFER 
Sanitary and Hydraulic Engineer 


Water Purification Sewerage 
Land Drainage 


MADISON, WIS. 


Water Supplies 
Sewage Disposal 


22 N. Carroll St. 











DOW & SMITH 


CHEMICAL ENGINEERS 
CONSULTING PAVING ENGINEERS 


A. W. DOW, Ph. B. F. P. SMITH, Ph. B. 
Mem. Amer. Inst. Ch. Engrs. Mem. Amer. Soc. Civil Engrs. 


Asphalt, Ritumens, Paving, Hydraulic Cement, Engineering Materials. 
a¥31-3 E. 23rd Street NEW YORK CITY 








ALEXANDER POTTER, C. E. 


HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City. 


Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 


Valuations of Existing Plants where MUNICIPAL OwNERSHIP is Con- 
templated — Expert Testimony — Plans and Estimates. 
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ASTRID S. ROSING, Inc. 


SEWER PIPE— DRAIN TILE —COAL— 
BUILDING TILE— FIRE BRICK 


Harris Trust Building, CHICAGO. 








W.S. SHIELDS 


CONSULTING ENGINEER 


Municipal Improvements. Water Supplies and Water 
Works Systems. Sewers and Sewage Disposal. 
Pavements and Roads. 


CHICAGO, ILL. 





Hartford Building. 








SULLIVAN, LONG & HAGERTY 
GENERAL CONTRACTORS 


Builders of Sewer Systems and Water Works Plants. 
Home Office, BESSEMER, ALA. 








“Inspection, 


Paving. 
Road Oils. 


Bitumens, 
Asphalts, 


IsAAC VAN TRUMP 


ENGINEERING CHEMIST 


Consultation, 
Specifications, 


Testing, 





2337 South Paulina Street. 


CHICAGO, ILL. 








If you want a sure, durable 
and reliable road surface, buy 


MEDAL BLOCK 


The Block with experience behind it. 
Oldest in service. Uuexcelled in quality 


Medal Paving Brick Company 
CLEVELAND, O. 














UVALDE 
ASPHALT PAVING COMPANY 


1 Broadway, NEW YORK. 














CONSULTING ENGINEERS 


—reach city officials by inserting professional cards 
in this Department. 


A daily Bulletin, covering prospective work in all parts of the 
country, goes free to each advertiser. Write for rates and full 
information to 


Municipal and County Engineering ***8GienSs: 
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Se 


Selling 
Municipal Bonds 


When a county, city or town desires to sell 
an issue of bonds it usually prepares for publica- 
tion a notice describing the issue and inviting 
sealed offers of purchase. The purpose of this is 
to let a number of buyers compete for the bonds, 
thus assuring a good price. 


This method of selling bonds is an excel- 
lent one—provided the notice of sale is given proper 
publicity. 


' Municipal bonds are usually purchased by 


investment bankers. There are several hundred 
investment dealers making a specialty of munici- 
pal bonds. Their offices are in the larger cities. 
Local advertising of a bond offering has little or 
no chance of reaching these big cities or the bank- 
ers in them. 


The connecting link between the borrow- ° 


ing municipality and the hundreds of municipal 
bond buyers scattered throughout the country is 
THE BOND BUYER, a daily and weekly 
newspaper devoted exclusively to municipal bond 
news and relied upon by all municipal bond 


dealers for advance reports of contemplated 


municipal financing. ~ a4 


Thousands of counties, cities and towns 
advertise all bond offerings in THE BOND 
BUYER. Under the laws of New Jersey, all 
bond issues must be advertised in a financial news- 
paper, and it is a fact that nine municipal bond 
issues out of ten issued by New Jersey communi- 


ties are advertised in THE BOND BUYER. 


The rate for inserting official notices of 
bond sales in THE BOND BUYER is low. 
When you are contemplating the offering of 
bonds, write for a copy of THE BOND BUYER 
and let us explain how we can increase the premium 
on your bonds. 


The Bond Buyer 


The Authority on Municipal Bonds 


67 Pearl Street 
NEW YORK, N. Y. 
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The Care that Grows with Opportunity 


The opportunity to spend the public's money brings with it respoms- 
sbility. The most careful engineers insist on the very best bitum- 
inous road construction—long-life and long-term economy. 


INVESTIGATE NOW 


Warrenite-Bitulithic 


The construction built by experts of high standing in the street 
paving industry. 


Good Pavements on Streets are the Cities’ Best Asset. 

















ant 








Bitulithic Pavement laid over old Macadam foundation, Commonwealth Avenue. Boston, Mass., 
at intersection of Berkeley Street; showing parkway on left, Public Gardens in background. 


START RIGHT 
INSIST ON WARRENITE-BITULITHIC | 


Quality and Service Guaranteed 








Write for Illustrated Booklets 


Warren Brothers Company 


Executive Offices: BOSTON, MASS. 
DISTRICT OFFICES: 








NEW YORK, N. Y. LOS ANGELES, CAL, RICHMOND, VA. TORONTO, ONT. WINNIPEG, MAN. 
CHICAGO, ILL. PORTLAND, ORE. NASHVILLE, TENN. MONTREAL, P. Q. PHOENIX, ARIZ, 
SAN FRANCISCO, CAL, ST. LOUIS, MO. UTICA, N. Y. VANCOUVER, B. C. 
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SIX AUSTIN 10-TON MOTOR ROLLERS 





. 
AUSTIN-WESTERN ROAD BUILDERS 











TWO AUSTIN GIANT GRADERS 
ONE AUSTIN STEERABLE SCARIFIER 
TWO AUSTIN RIP-SNORTERS 


represent sales made within five days to five 
of Chicago’s most prominent and success- 
ful contractors: 

James O. Heyworth. Mellon, Stuart, Nelson Co. 


























= - : Embankment Company. Powers-Thompson Co. 
Bates & Rogers Construction Co. 


who will only have the best equipment for any work they undertake. An Austin Roller, 
Scarifier and Traction Grader form one of our handy, well-balanced road outhits. 


The roller can be used to furnish power for scarifying and re-forming the surface or to 
grade out the road bed to receive the material in new construction; a self contained, 
economical unit or group of machines which work in unison and spell economy and 
profit. These outfits are bought throughout the United States, not only by contractors, 
but by leading counties and municipalities where extensive macadam road maintenance 
has to be carried out and cost kept down. 


The Austin Rip-Snorter is the most remarkable combination machine—for repairing 
old roads or making the sub-grade excavation for new roads. “Two operations (scari- 
fying and grading) at the one traverse—warranted to withstand heavy traction engine use. 


Send for printed matter on our entire road building line. 


The Austin-Western Road Machinery Co., Chicago. 


BRANCH OFFICES: 


New York City. Louisville, Ky. DAllas, Texas. Charleston, W. Va. 
Albany, N. Y. San Francisco, Cal. Atlanta, Ga. Richmond, Va. 
Columbus, Ohio. Los Angeles, Cal. Jackson. Miss. Oklahoma City, Okla. 
St. Paul, Minn. Boston, Mass. Memphis, Tenn. New Orleans, La. 
Portland, Oregon. Nashville, Tenn. Philadelphia, Pa. 
OUR LINE: 
Road Graders Tandem Rollers Gyratory Crushers 
Road Oilers Road Drags Jaw Rock Crushers 
Road Rollers Wheeled Scrapers Street Sprinklers 
Grading Plows Elevating Tractors Street Scarifiers 


Road Scarifiers 


During the war the United States and Allied Governments purchased over 700 Austin Motor 
Rollers, more than ten times their combined purchases of all other rollers, and at higher prices. 
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